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APPENDIX B

CONTENTS OF FAA BIRD INGESTION DATA BASE
BOEING 737 AIRPLANE
OCTOBER 1986 - SEPTEMBER 1987

This appendix presents the contents of the Boeing 737 bird ingestion data base
maintained by the FAA. The appendix presents actual data extracted from the FAA
data base and used in this report. When the null symbol ~0- appears in any data
position it indicates that the data are unknown. The data base contents are
described below:

coLuMy
EDATE

EVT#

ENG_POS

ETIME

SIGN_EVT

AIRCRAFT

POF

ALTITUDE
SPEED

FL_RULES

DESCRIPTION OF COLUMN CONTENTS

Date(mm/dd/yyyy) of ingestion event.

FAA ingestion event sequence number reflecting order in which events
were entered into the FAA bird ingestion data base.

Engine position of engine ingesting bird. Since each engine ingestion
event has a unique record in the data base, duplicate event numbers
indicate multiple engine ingestion events. This column provides
record uniqueness in such cases.

1 - left engine of 737 airplane

2 - right engine of 737 airplane

Local time of bird ingestion.

Significant event factors.
AIRWRTHY - engine related airworthiness effects
INV POS LOSS -~ involuntary power loss
MULT BIRDS ~ multiple birds in 1 engine
MULT ENG - multiple engine ingestion (1 bird
in each engine)
MULT ENG-BIRDS - multiple engine ingestion
and 1 or both engines sustained multiple
bird ingestion
TRVS FRAC - transverse fan blade fracture
OTHER - other significant factor, may be reported in narrative
remarks
NONE ~ no significant factor noted

737 aircraft type.

Phase of flight during which bird ingestion occurred.
(TAXI; TAKEOFF ; CLIMB ; CRUISF ; DESCENT ; LANDING ; UNKNOWN)

Altitude (ft. AGL) at time of bird ingestion.
Air speed (knots) at time of bird ingestion,

Flight rules in effect at time of bird ingestion.
IFR - instrument flight rules
VFR - visual flight rules
UNK - unknown
B~1
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LT_COND Light conditions at time of bird ingestion.
(DARK ; LIGHT ; DAWN; DUSK; etc.)

WEATHER Weather conditions at time of bird ingestion.

CREW_AC Crew action taken in response to bird ingestion.
ATO ~ aborted takeoff
ATB ~ air turnback
DIV ~ diversion
UNK -~ unknown
NONE - no crew action taken
N/A - not applicable
OTHER - some action taken, may be specified in narrative remarks

CREW AL Indicates whether crew alerted to presence of birds at time of bird
ingestion.
(YES;NO; UNKNOWN)

BIRD SEE Indicates whether ingested bird(s) seen prior to ingestion
NO - not seen
YES - seen
SEVERAL - 2 to 10 birds observed
FLOCK - more than 10 birds observed

BIRD NAM Common bird name. Trailing asterisk (*) implies bird not positively
identified as such.

BIRD_SPE Species of positively identified bird. Alphanumeric identification
code which conforms to Edward'sT convention.

# BIRDS Number of birds ingested. A (-2) implies more than one bird
but the exact count is unknown.

WT_ 0z 1 Weight (o0z.) of first ingested bird.

CTY_PRS Scheduled city pairs of aircraft operation.
(from code:to ~ode) 3 letter city airport code.
Reference AIRPORT column in Appendix A,

ATIRPORT Airport at which bird ingestion event occurred.
3 letter city airport code. Reference AIRPORT
column in Appendix A.

LOCALE Nearest town, state, country, etc.
US_INCID Indicates whether bird ingestion occurred within United States

boundaries.
(YES;NO)

+Edwards, E.P., "A Coded List of Birds of the World,"
IBSN:911882-04-9, 1974,

#U.S. GOVEANMENT PRINTING OFFICE: 1990-~704-061/20008
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FOREWORD

This interim report provides descriptive and statistical analyses of the
data collected over a 2-year period on bird ingestion experiences for the BR737
aircraft. The data described in this report were collected under a separate
contract by the engine manufacturers.

The report was prepared by the University of Dayton under Department of
Transportation, Federal Aviation Administration Contract DTFA03-88-C-00024. The
technical project monitor for the FAA during the preparation of the report was
Mr. Joseph Wilson. The principal investigator at the University of Dayton was
Dr. Peter W. Hovey and computer support was provided by Mr. Donald A. Skinn.
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EXECUTIVE SUMMARY

An investigation was initiated by che Federal Aviation Administration
Technical Center in September 1986 to determine the numbers, weight and species
of birds which are ingested into medium and large inlet area turbofan engines
during worldwide service operation and to determine what damage, if any, results.
This report summarizes the first 2 of 3 years of Boeing 737 data being collected
to support this effort., The first year of data is published under report number
DOT/FAA/CT-89/16 (referernce 9).

A total of 5.72 million aircraft operations were flown by Boeing 737
commercial aircraft during the first 2 years of this investigation which
extended from October 1986 through September 1988. Boeing 737 aircraft equipped
with Pratt and Whitney JT8D medium inlet area turbine engines accounted for 76.3
percent of these flights. The remaining 23.7 percent of the flights were made by
aircraft having CFM International CFM56 large inlet area turbofan engines.

A total of 521 engine ingestion events were reported during the first 2
years of data collection. There were 11.44 million engine operations during this
same period which yields a probability of engine ingestion of 4.55 x 1075, A
conclusion from these data is that bird ingestion events are rare, but probable
events.

When the species of the ingested bird was reliably identified, the most
commonly ingested birds were from the order charadriiformes (shorebirds)--
primarily gulls, lapwings, and plovers. The majority of ingested birds (87 of
92) weighed 40 ounces or less. The bird weight distribution of ingested birds in
the United States was different from the distribution in foreign countries. The
median and mode weights of ingested birds in the United States were smaller than
abroad; however, the mean United States weight was slightly larger due to the
ingestion of one very large bird. The bird ingestion rate within the United
States was significantly lower than the foreign bird ingestion rate.

The majority (260 of 328) of aircraft ingestion events, for which the phase
of flight was known, occurred within the airport environment during takeoff and
landing. There were 81 engine ingestions which resulted in engine damage
classified as moderately severe or worse. The majority of bird ingestionms
resulted in little or no engine damage. The majority of aircraft ingestion
events (459 of 504) involved a single bird and a single engine on the aircraft.
The remaining 45 aircraft ingestion events involved multiple birds and/or
multiple engines.

ix
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The following summary shows the most pertinent statistics extracted from the

first 2 years of data for the Boeing 737 aircraft:

Total Fngine Ingestion Events 521
Total Aircraft Ingestion Events 504
Average Bird Weight (oz)

United States 17.7

Foreign 16.8
Median Bird Weight (oz)

United States 6.0

Foreign 9.7
Mcode Rird Weight (oz)

United States 2.0/3.0/6.0/14.0

Foreign 7.0/10.0
Probability of Ingestion Per Aircraft Operation

Worldwide 0.88 x 10-4

United States 0,44 x 1074

Foreign 1.40 x 104
Most Commonly Ingested Bird

United States Dove/Gull

Foreign Gull/Lapwing
Engines Fxperiencing Moderate/Severe Damage 81
Multiple Bird, Engine Ingestion Events 34
Multiple FEngine Ingestion Events 17
Aircraft Ingestion Fvents By Phase-of-Flight

Takeoff and Climb Phase-of-Flight 65.77

Approach and Landing 31.37%
Airports Reporting Bird Ingestions 205
Ratio of Reported Events to Aircraft Operations

United States 0.44 x 10~%

Foreign 1.40 x 10-4




SECTION 1
INTRODUCTION
1.1 BACKGROUND

Contention for alrspace between birds and airplanes has created a serious
bird/aircraft strike hazard. A past study (1] has indicated that birdstrikes to
engines are statistically rare events. The probability of a birdstrike during
any given flight is extremely low; however, when the number of flights is
considered, the number of birdstrikes becomes significant.

The windshield and the eng ‘nes are particularly vulnerable to the birdstrike
threat. Although penetration ¢ ¢ windshield by a bird is primarily a concern
for military airplanes operating at tigh speeds in a low-altitude environment,
such a penetration has occurred on a civilian airplane resulting in the death of
the co-pilot. Ingestion of birds into airplane engines is a problem for
commercial as well as military jet airplanes for 1t can cause significant damage
to the engine resulting in degraded engine performance and very possibly failure.

In his study of bird ingestions on commercial flights, Frings [1] indicated
that nearly all bird ingestion events have occurred in the vicinity of airports
during the non-cruise phases of flight. This is understandable because these
phases of flight naturally occur closer to the ground where bird concentrations
are higher, resulting in a higher probability of birdstrike.

The solutions to the problem of engine damage resulting from bird ingestion
are similar to those for windshield birdstrike, e.g., structural design
consideration to withstand impact or bird avoidance. Bird avoidance can be
facilitated by either of two approaches: (1) keeping airplanes out of airspaces
with large bird concentrations, or (2) removing birds from these regions of
airspace. Neither bird avoidance approach is well-suited to commercial air
fleets because flight schedules place airplanes in specific areas at specific
times and the effectiveness of airport bird control programs (if any) varies from
airport to airport and country to country.

Structural design of engines to withstand bird ingestions can be
accomplished provided that requirements with respect to bird sizes and numbers
can be identified. Bird ingestion data for medium/large inlet area turbofan
engines and small inlet area turbine engines are currently being collected. by
several engine manufacturers. Statistical evaluation of bird ingestion data from
these data collection efforts and previous bird ingestion studies will be useful
in re-evaluating certification test criteria specified in FAA regulation 14 CFR
33.77. As a result, future jet engines can be designed to withstand more
realistic bird threats. '

1.2 OBJECTIVES

The objective of this report is to determine the -2lationship of bird
weight, geographic location, season, time of day, phase of flight, and engine
type to the frequency of bird ingestion events and the extent of engine damage,
if any, resulting from the ingested birds. The statistical analysis of reported
bird ingestions experienced by commercial Boeing 737 (B737) airplanes worldwide
over a 2-year reporting period is used to summarize the service threat and level
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of engine damage experienced by these airplanes. The findings of the analysis
will be helpful in defining minimum engine design requirements for resistance to
damage as a result of bird ingestions. Moreover, this study will provide a
comparison between the experiences of a contemporary high-bypass ratio turbofan
engine (CFM56) and an older low-bypass ratio turbofan engine with a smaller inlet

. (JT8D) exposed to similar aircraft-bird ingestion environments.

1.3 ORGANIZATION OF REPORT

Section 2 defines, discusses, and differentiates airport operations and
aircraft operations. Section 3 identifies the characteristics of bird species
that have been ingested and reliably identified. Section 4 describes bird
ingestion rates by location, engine type, and phase of flight. Section 5
provides a geographic placement of bird ingestion events throughout the world.
Section 6 summarizes engine damage resulting from bird ingestions. Section 7
examines the probabilities of various bird ingestion events. Section 8 discusses
the quality of the data collected in this study by examining the sources of the
data and evaluating the consistency of the data from the first vear to the
second. Section 9 provides a summary of the results obtained during this phase
of data analysis.




SECTION 2
ATRCRAFT OPERATIONS AND AIRPORT OPERATIONS

Aircraft operations and airport operations data are used to determine bird
ingestion rates. Operations data (and their sources) used to generate bird
ingestion rates are discussed in this section. Definitions are provided to aid
in understanding these data.

An aircraft operation as defined in the glossary is a nonstop flight from
one airport (departure airport) to another airport (arrival airport) and consists
of 7 phases of flight which include: (1) taxi-out, (2) takeoff, (3) climb, .(4)
cruise, (5) approach, (6) landing, and (7) taxi-in. An airport operation is
considered either a departure from or an arrival at an airport. When all
scheduled flights are considered, the number of airport operations is twice the
number of aircraft operations.

The Official Airline Guide (OAG) is the data source for scheduled airport
operations. Counts of airport operations involving B737 airplanes were extracted
from OAG magnetic tapes and maintained by airport code. The counts were further
categorized by month of year and hour of day so that seasonal and time-of-day
analyses could be performed.

Table 2.1 presents the OAG airport operations counts by seasonal months for
the 2~year period. The counts are also broken down by several geographic
regions. Table 2.2 presents the same airport operations counts as table 2.1;
however, an adjustment for hemisphere has been made. It should be noted that the
number of aircraft operations for each of these categories is one-half the number
of airport operations. Frings [1] defines autumn in the Northern Hemisphere and
spring in the Southern Hemisphere as the months September, October, and November.
The collection period for each year of B 737 data was October through the
following September. Consistency with Frings is maintained in table 2.1 and
table 2.2 by grouping operations counts for October and November with the
operations counts of the following September.

Table 2.3 presents two cross tabulations of airport operations by month and
OAG destination-arrival code. The first tabulation includes all airports at
which one or more B737 operations were scheduled during the reporting period.
The second tabulation is a subset of the first and includes only those airports
at which a bird ingestion event was reported during the period. The destination-
arrival code 1s taken directly from the OAG tapes and its values are presented as
a footnote in table 2.3.

A tabulation of aircraft operations by engine type and geographic region is
required to obtain bird ingestion rates for these parameters, Table 2.4
presents a tabulation of B737 aircraft operations by engine type and geographic
region for the reporting period. The OAG operations data identify implicitly the
geographic region through the airport code and alsoc identify explicitly whether
the airplane is a B737; however, the engine type of the airplane is not reliably
identified in the OAG data. The aircraft operations presented in the ALL ENGINES
column of table 2.4 are derived by dividing the airport operationdg in the TOTAL
column of table 2.1 by 2. The aircraft operations for the CFM56 engine were
provided by the engine manufacturer as actual flights flown during the reporting
period and are considered relfable. Similar data were not available for the JT8D

3
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engine, The JT8D aircraft operations were therefore derived by subtracting the
CFM56 aircraft operations from the total aircraft operation for both engines.

The engine manufacturers provided the FAA with a listing of monthly
operations counts for theilr respective engine types; however, the counts did not
agree with the OAG counts. Monthly percentages for each engine type were
calculated from the engine manufacturer's data and subsequently applied to the
JT8D and CFM56 engine totals 'in table 2.4 to estimate monthly aircraft operations
for the reporting period. Figure 2.1 is a histogram showing the estimated
aircraft operations for each engine type. ‘
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MONTH (0)

OCT 406,268
NoV 399,060
DEC 416,486
JAN 418,774
FEB 386,386
MAR 425,002
APR 422,122
MAY 440,740
JUN 433,872
JUL 452,944
AUG 460,918
SEP 448,312
TOTAL 5,110,884

TABLE 2.3 OAG AIRPORT OPERATIONS BY MONTH

(OCTOBER 1986 THROUGH SEPTEMBER 1988)

ALL AIRPORTS WITH SCHEDULED B737 OPERATONS

*
------- 0AG DESTINATION-ARRIVAL CODES” "

(1)
499,810
484,776
510,834
512,014
476,960
520,222
506,860
524,302
519,874
538,852
545,600
521,930

6,162,034

(2)

(3)

........

........

74,116

918,978
896,454
941,538
945,552
876,554
959,070
942,096
917,422
968,244
1,007,430
1,021,956
941,538

11,441,892

AIRPORTS EXPERIENCING BIRD INGESTIONS DURING REPORTING PERIOD

MONTH (0)

ocT 126,357
NOV 126,498
DEC 131,345
JAN 131,785
FEB 122,537
MAR 135,399
APR 135,684
MAY 143,077
JUN 141,542
JUL 146,994
AUG 149,175
SEP 147,150
TOTAL 1,637,543
*%

*h
-------- OAG DESTINATION-ARRIVAL CODES

202,912
199,200
209,768
209,849
195,854
211,657
206,263
214,667
211,709
218,536
221,274
209,719

2,511,408

(2)

........

(3

........

=0 Any Carrier. Operation begins and ends out of the US.

=1 Domestic Carrier. Operation begins and ends in the US.
=2 Domestic Carrier. Departure or arrival, but not both, in the US.
=3 Foreign Carrier. Operation begins and ends in the US.
=4 Foreign Carrier. Departure or arrival, but not both, in the US.

333,702
329,627
345,454
346,384
322,742
351,523
346,154
362,239
357,870
370,557
375,413
361,619

4,203,284




TABLE 2.4 SCHEDULED AIRCRAFT OPERATIONS BY ENGINE TYPE

GEOGRAPHIC LOCATION JT8D CFM56 ALL ENGINES

United States }

Oct’86 - Sep’87 1,160,091 353,656 1,513,747
Oct’87 - Sep'’ss 1,082,543 527,431 1,609,974
Two Year Total 2,242,634 881,087 3,123,721
Foreign
Oct’86 - Sep’87 1,057,633 174,206 1,231,839
Oct’87 - Sep’ss 1,062,971 302,415 1,365,386
Two Year Total 2,120,604 476,621 2,597,225
Worldwide
Oct’86 - sep’s7 2,217,724 527,862 2,745,586
Oct’87 - Sep’ss 2,145,514 829,846 2,975,360
. |
—————— - - - - Ey o an ey = - - -t - - - ‘
Two Year Total 4,363,238 1,357,708 5,720,946
8
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SECTION 3 .
CHARACTERISTICS OF INGESTED BIRDS

This section provides a description of the birds that were ingested during
the data collection period and an analysis of the extent of the bird ingestion
threat. The bird related features that are described in this section include
species, weight, seasonal trends, time-of-day trends, and geographic location.

A detailed breakdown of aircraft ingestion events in the United States 1is
presented in figures 3.1 and 3.2. Figure 3.1 is a contour map of the contiguous
US with the height of the contours being proportional to the number of aircraft
ingestion events in each state while figure 3.2 is a bar chart with the same
information plus Alaska and Hawaii. Texas and California have the greatest
number of ingestions followed by Hawaii and Florida.

Table 3.1 provides a tally of all the species that were positively
identified by an ornithologist during the collection period. The counts in the
US, Foreign, and Overall columns of table 3.1 indicate the number of aircraft
ingestion events in which each bird species was ingested. The species are listed
by order and family and it is apparent that the gulls, doves and lapwing/plover
families of the charadriiformes order (shorebirds) are the most commonly ingested
birds. Doves and gulls were the most commonly ingested bird in the United States
vhile the lapwings appear to be mainly a foreign species.

One of the disappointing features of the B737 bird ingestion data base is
the low bird identification rate. The bird species was positively identified in
only 61 out of 504 ajrcraft ingestion events that were recorded giving a 12,1
percent identification rate. The identification rate for engine ingestion events
in which an engine sustained damage (19.6 percent) was almost two and one-half
times greater than the identification rate for events which caused no engine
damage (8.0 percent); which could indicate that the group of identified birds is
biased to include more birds in the size and weight ranges that tend to damage
engines when ingested, Any conclusions about the population of ingested birds
should be viewed with the caution that the sample might be more representative of
the population of birds that damage engines than of all birds that are ingested.

The species-related descriptions of ingested birds in this report probably
provide a conservative view in that the birds that caused damage are better
represented in the sample than birds that did not cause damage. The bird .
features that influence damage cannot be discerned, however, because of the
possible bias in the identifications. That is, the differences between the birds
that cause damage and the birds that don't cause damage cannot be readily

identified since there is less information about the birds that didn't cause
damage.

Table 3.2 18 a frequency table of weights for the positively identified
birds. The bird weights are derived from the species identification and when
possible are adjusted for the age and sex of the ingested bird. The modes in
table 3.2 therefore represent the weights of the more commonly identified bird
species that were ingested. Figure 3.3 provides the same information in the form
of a histogram. Most of the ingested birds (78.3 percent) that were identified )
in this study weighed less than or equal to 20 ounces; however, only 17.4 percent ,
percent of the identified birds weighed more than 2 pounds.
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HISTOGRAM OF AIRCRAFT INGESTION EVENTS BY STATE

sexa]

eTUIOITTRD

eTqUNTO) 3O 30TIISTA

RTUTHITA

e?oxea ?znos
eTueATAsSuuagd

uobHaIo
GWOUQ{XO
O‘mo
eUTTOIR) YIIAON
xLox MaN
EpEAgN
euL;uou
e;oséuu;w
euexL;noq

Kxohquax

STOUTTII
TTeMeH

thﬁotd

opRIOTOD

sesueyay

euv%vtv

30.

L]
(")
o,

. .
o n
N -

o n o
-

SINAAZ NOILSHONI IIVIOUIV 40 YALWIN

12

STATE

Histogram of Aircraft Ingestion Fvents by State.

Figure 3.2




~
0

11eaaA0

~
N

ubrazog SN

89Zv9
9vZZlYy
v6z2e2¢
SLZ1Z
VYLZLY
ssNt
€ENT

0

T

0

Z

T

0

1

1

0 St
1 1642
1 s01dZ
1 €0T1dZ
1 201d<
1 §9d<¢
0 06de
0 vdc
€ 1de
0 BENVT
0 9ENVT
1 CZNVT
Z YINVY
0 ETNVT
1 CINVT
0 YN6
1 €TINS
T C¢IN9S
1 LENS
[4 GZNS
0 0ZNS
0 OTINS
0 TNS
0 S81Y
0 LZAS
[4 92ZAS
1 TLIAE
0 T9TAE
1 SOTXE
1 8LAE
0 8ZAC
1 ™z
1 ¥8re
1 0e€re
0 92,02
1 CSIT
1 SEIT
1 bZIT

?apoD sotoads

TIVIIAO ANY “NOITYOd

SIIOAdS Q¥I9 QIIJILNIAI XTIAILISOd 40 ATIVLI T°€ FTIAVL

MIeTmopesw ulalSoM
ysniyl s,uosuyems

MOID uoTIIR)

purtTaeazs uduwmor

jdIeY pPouIoH

33 TMS uowmo)

33Tms Kouwmiyd

YMRYIUOTN

M0 uxeq uowwo)

ooY2ND pPAaTTTq-MOTT8X
@Aop HButuinou  ueorISWY
dA0p paaspINOYS-IRg
IA0pP vIQRTZ

2A0pP po3j3odg

9AOP 2T73IN] uUOWWO)
uoabtd porxoeds ueostajvy

BAOD XDO0x uouwmo)

1Inb s,933edeuog

106 vwmmmcuxoman uouwo)
IInb paburm-snoone(d
1Inb _HutrxasH

ITnH6 uouwmod

TInb moHHﬁnumcam

oX}tp aded

xadydpues puetdn
MITaINd parITq-buo]
X99PTTTINA

Jaa01d uaptTob uerseany
pbutmdeT popeaq-Aexs
I9A0Td paburm-oetd
putmde| uouwmo)
abprazaed ueraebuny
191359y uerseang
1213593 uedTasuy

}mey s,uosurems
paezzng-arbes Aexo
dmey pauutys-daeys
I9TaIeY Yysaeu uIaylIoN
ATY _Yoelg

Kaadso

pIet{Ten

9s00bH epeur)

9so00b mous

193ba eaxn

a9aba ar133ed

uoaay Iybru paumoao-xoeld

BUWEeN uowwo)

(SINIAZ NQILSIONI LJVEOUIV)

SN Ad NMOQ N3d0odd

eloatboau errauanys
snjernisn snaeyied
3aUOI0D SNAIO)
sTIeHTNA snuxnis
sTa3ysadie errydowaxdy
snde sndy
eotberad eanjzaeyd
aoutm SITTIPAOYD
eqye o3
snueotxswme snzAoo0Dd
eInoloew epreusz
sTTexauny eyradoan
ejerxys eitadosn
sTsuautyo ettadoadaaas
anijany ettedojdsaaas
eauind equnyio)d
RTATT equniod
erydiapeituyd snaeq]

snpunqIpPTI snaeq]
suadsaone(b snieq
snjejuabae snaeq
snues snaeq]
STSUSIeMERTIpP Snaet

stsuaded snuryang
epnedThuoT etweljxeq
snuedSTISWe SnyusWNN
SNISITOOA Snrapexeyd
eraedtade siterantd
sny{aueA snyiauea
snxajdoueam sSnyTouUeA
SNIT2URA SNTT2UCA
xTpaad xTpxad
snTnounuuUIl ooted
sntaaaxeds ootred
TTUosSutems oajing
snonajoue{aw sSnilaeuoRIIH
snjera3s Ix9231dIooV
snaueldo sSNdITD
sueabtu SNATTW
sn3aeTIRYy uUOTPURd
soysudfyaiyerd seuy
sIsuspeued ejueag
SU2OSsaTNIaRD UaYD
eqre e3l3laxbly

S1ql snoTnqng
XeJxoo1304u XeI00T3IDAN

13




69 - 85
1 T
1 1
1 1
4 [4
9 9
T T
1 1
1 T
1 M
Z 2
11 6
0T 8
(49 8
61 91

S3IUSAT S3UoAd
patdg

pitd

1T

14

€
S3UoAT
patd

Te30] atbutrs a1draTnK

1€ ¥

L 3

14 €

S3USA] S3UoAd
pitg parg

Te30l @1burs aTdTI3ITNN

v

1

S3UoAT

patd

8¢

ve

S

ST

S3USAY SJUSAY

]

1 ¢

pald  patd

Teaol atburs o1dT3ITnNNH

SPTIMDA0M

NIOIMO XAd SQYI9 QILSIONI J0 NOILNGIYLSIA ILHOIAM Z°€ T1AVL

Ub19104

§93e35 peatun

v IVIOL
- (82T > X > ¥ez1)
- (g 5 x > v )
- (o8 5 x > 9z )
- (96 5 x > 26 )
- (o 5 x > 9¢ )
- (9¢ 5 x > zg )
- (ze 5 x > 8z )
- (82 5 x> vz )
- (vz S x> 02z)
- (02 5 x> 97 )
z (9T 5 x > 21 )
(o] (2t S x>8 )
0 (8 SX> v )
Zz (v SX >0 )

SIUSAT ~ (20)
patd abuey ybrem

14




Summary statistics calculated from the raw data for the US, foreign, and
worldwide bird weight distributions are presented in table 3.3. The mean,
median, and mode are three different concepts for the typical or average value

' which measures the central tendency of the distribution. The median and mode are
. more relevant measures of the average for the bird ingestion problem. The mean

! weight would be important if damage were related to the cumulative weight of all
birds ingested by a single engine since the mean is based on the total weight of
i the ingested birds.

' A pattern suggestive of a sine function is seen in figure 3.4 which is a bar
chart of monthly bird ingestions for the data collection period. The cyeclic

, . pattern in aircraft ingestion events reflects seasonal bird activity., The start

4 of a cyclic pattern is also seen in the ingestion rate data which indicates that

] the trends are due to the changing bird population and not changes in air traffic

activity. Time trends in bird ingestions are further investigated on a seasonal

basis in the following paragraphs.

] The seasonal bird ingestion rates for the Northern and Southern Hemispheres,

f the United States, foreign countries, and the whole world are presented in the
bar chart of figure 3.5. Here the ingestion rates are not beirg compared by
engine type so the ingestion rate R 1s simply calculated as:

10000
R = 1Ing . Ops 3.1

where Ing is the number of ingestions and Ops is the number of afrcraft
: operations in the time period being considered. The rate is expressed as R,
ingestions per 10,000 aircraft operations.

Seasonal trends were investigated using a Chi-squared goodness-of-fit (GOF)
analysis. The Chi-squared value for testing the hypothesis that the number of
aircraft ingestion events does not vary with the seasons is 46.24, The critical
value for testing at the 5 percent level of significance is 7.81 while the 0.5
percent level is 12.8; therefore, the high value of the test statistic is a very

I strong Indication that ingestions do vary with the seasons.

! The winter data were eliminated in an effort to better identify the nature
of the differences between the seasons. Testing for the equality of the

t ingestions for spring, summer, and autumn also yields a significant difference

: with a test statistic of 6.05 and a 5 percent critical value of 5.99. After

i eliminating the data from the next lower season, there is no detectable
difference between summer and autumn so the data indicate that there are the
‘ fewest ingestions in the winter followed by an increase in ingestions in the

spring with the maximum number of ingestions occurring during the summer and
carrying through the autumn.

The time-of-day distribution of bird ingestion events 1s 1llustrated in
figure 3.6 with time-of-day reduced to the four basic segments of morning, mid-
day, evening, and night., There is a noticeable drop in the number of ingestions
at night and the Chi-squared test for equality of the four time periods indicates
that they are not the same. The Chi-gquared test statistic 1s 19,37 while the

99th percentile of the Chi-squared with three degrees of freedom distribution is
11.34,

15




v

, ’ There are two likely reasons for a drop in ingestions during the night.
Birds are not generally nocturnal so bird activity is reduced at night. Also,
there are fewer flights scheduled at night. A lessened exposure due to fewer
flights and fewer birds results in a reduction in the number of ingestions at
night. :

.-
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(OCTOBER 1986 - SEPTEMBER 1988)

DISTRIBUTION OF WORLDWIDE AIRCRAFT INGESTION EVENTS
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Figure 3.4 Bar Chart of Worldwide Aircraft Ingestion Events.
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SECTION 4

INGESTION RATES

This section describes the rates at which bird ingestions occurred during
the 2-year collection period covered in this report. The Poisson distribution is
commonly used to describe how events are randomly scattered in time, and the bird
ingestion data are shown to agree with the assumptions of a Poisson process.
first part of this section provides the estimates of the basic ingestion rates.
The second part describes the Poisson distribution and how it relates to the bird
ingestion events. The final parts discuss statistical analyses based on the

assumption that bird ingestions follow a Poisson process.

4.1 TINGESTION RATE ESTIMATES

This sub-section provides a general description of ingestion rates broken
down by location, engine, and phase of flight. The rates are given in terms of
ingestions per 10,000 aircraft operations and have been adjusted to the inlet

area of the engine to allow size independent comparisons between engines.

inlet area used throughout this report is called the "fat lip area” and was

specified by the Boeing Co. for each type of engine installation. A more

detailed statistical analysis of ingestion rates 1s covered in the next section

using statistical techniques for Poisson processes.

Table 4.1A 1lists the US, foreign, and worldwide ingestion rates for both the
JT8D and the CFM56 engines as well as a composite rate for all 737 aircraft.
inlet area adjustment was done using a 10-square-foot unit area on the basis of
the total I:.let area of both engines to keep the rates in a reasonable range.
The composite rates In each geographical region are weighted means of the inlet
area adjusted rates for the individual engines and are determined as follows: The
number of ingestions per 10 square feet inlet area for each engine is projected
by multipiying the rates by the number of aircraft operations., The composite
rates are calculated by dividing the total projected ingestions for both engines
by the total aircraft operations for the geographical region. Table 4.1B lists
engine ingestion rates based on engine operations and normalized for the engine

inlet ares.

The ingestion rates for the CFM56 engine were calculated using reported
aircraft operations for specific geographical regions. The ingestion rates for
the JT8D engine were calculated using estimated aircraft operations for specific
geographical regions, The details of the calculation were presented in Section

3, equation 3.1.

Figure 4.1 shows monthly ingestion rates subdivided by engine type and
adjusted for inlet area so that a comparison between engine types can be made.
agz) for an engine type, expressed as

The adjusted monthly ingestion rate (R

ingestions per 10 ft2 per 10,000 aircraft operations, is calculated as:

1440 10000
Radj = Ing + 2IA - Ops 4.1

where Ing is the number of monthly aircraft ingestion events for an engine type,
IA 18 the inlet area (i1n2) of the engine type, and Ops is the number of aircraft

22
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TABLE 4.1A

BREAKDOWN OF BIRD INGESTION RATES BY ENGINE AND LOCATION

(BASED ON AIRCRAFT OPERATIONS)

ENGINE TYPE: JT8D CFM56
INLET AREA:" 2234 in? 4606 in?

UNITED STATES

Aircraft Ingestion Events 62 77
OAG Aircraft Operations 2,242,634 881,087
Ingestion Rate 0.28 0.87
?Ing/lOK ops)
Normalized Ingestion Rate 0.18 0.27
(Ing/10K OpsS/10ft?)
FOREIGN
Aircraft Ingestion Events 260 103
OAG Aircraft Operations 2,120,604 476,621
Ingestion Rate 1.23 2,16
?Ing/lOK Ops)
Normalized Ingestion Rate 0.79 0.68
(Ing/10K Ops/10ft?)
WORLDWIDE
Aircraft Ingestion Events 322 182f
OAG Aircraft Operations 4,363,238 1,357,708
Ingestion Rate 0.74 1.34
Ing/10K Ops)
Normalized Ingestion Rate 0.48 0.42

(Ing/10K Ops/10ft?)

*Total Area for 2 Engines
t2 aircrast Ingestions at Unknown Location

23

ALL ENGINES
N/A

139
3,123,721
0.44

0.21

363
2,597,225
1.40

0.77

504t
5,720,946
0.88

0.46
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TABLE 4.1B

BREAKDOWN OF BIRD INGESTION. RATES BY ENGINE AND LOCATION
(BASED ON ENGINE OPERATIONS)

ENGINE TYPE:
INLET AREA:*

UNITED STATES
Engine Ingestion Events
OAG Engine Operations

Ingestion Rate
?Ing/lOK ops)

Normalized Ingestion Rate
(Ing/10K OpsS/10ft?)

FOREIGN
Engine Ingestion Events
OAG Engine Operations

Ingestion Rate
Ing/10K Ops)

Normalized Ing stion Rate
(Ing/10K Ops/10ft?)

WORLDWIDE

Engire Ingestion Events
OAG Engine Operations

Ingestion Rate
Ing/10K Ops)

Normalized Ingestion Rate
(Ing/10K Ops/10ft?)

*Total Area for 1 Engine

JT8D -
1117 in?

64
4,485,268
0.14

0.18

264
4,241,208
0.62

0.80

328
8,726,476
0.38

0.48

CFM56
2303 in?

82
1,762,174
0.47

0.29

109
953,242
1.14

0.71

193t
2,715,416
0.71

0.44

1Location Unknown for 2 Engine Ingestion Events
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ALL ENGINES
N/A

146
6,247,442
0.22

0.21

373
5,194,450
0.72

0.79

521t
11,441,892
0.46

0.48
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MONTH & YEAR

Figure 4.1 Histogram of Monthly Aircraft Ingestion Rates by Engine Type




operations for the month. Twice the engine area 1s used because there are two
engines on each B737 aircraft. The constant 1440 is the factor for converting ’
square inches to units of 10-square-foot areas. ]

The phase of flight ingestion rate tabulation is presented in table 4.2A.
The method used to calculate ingestion rate 1 is expressed in equation 3.1. The
area adjustment used for ingestion rate 2 is implemented using equation 4.1. The
highest ingestion rates were in the takeoff and landing phases followed by the
climb and approach phases. There were very few ingestions during the taxi and
cruise phases of flight. This pattern is typically seen in bird strike and bird
ingestion studies and is indicative of the fact that airports are often located
in desirable bird environs. Since birds congregate around airports there is a
greater chance of striking or ingesting a bird during the phases of flight that
take place close to the airports. Also, commercial airline cruise routes are
well above the altitude in which birds are usually found. Table 4.2B lists
engine ingestion rates as a function of phase of flight. The differences in
ingestion rates between table 4.2A and 4.2B are due to multiple engine ingestion
events.

4.2 THE POISSON PROCESS

The Poisson process is the simplest type of stochastic process which
describes how events are distributed in time. The Poisson process is here taken
to govern aircraft ingestion events, and the times at which they occur are
random. In a Poisson process the events are distributed somewhat evenly in time
so that it appears that the times at which the events occurred form a uniform
distribution. This section describes some of the properties of Poisson processes
that will be useful in describing bird ingestions and in testing hypotheses about
bird ingestion rates.

The basis of a Poisson process 1s a description of the probability
distribution of the number of events that occur in a given time interval. The
formula for the probability of n events in an interval of length T is:

AT, o 4.2
P(X(T)=n) = &—1"

n!

The parameter is )\ the mean rate at which events occur and the mean number of
events in the length T time interval is AT. The time scale that will be used in
this study 1s number of aircraft operations. Ingestion rates are typically
reported in events per 10,000 aircraft operations which implies the use of
aircraft operations as the time scale in a Poisson process,

One derivation of the formula for the Poisson distribution is the limiting
distribution of the binomial distribution for large sample sizes. Jf we assume
that the probability of a bird ingestion is the same from flight to flight then
the number of ingestions in a large number of flights has a binomial
distribution. If the probability of ingestion is p and the number of flights is
N then the probability that n ingestions occur in the N flights is:

P(X(N)=n) -(:) pR(1-py)N-®) 4.3
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The binomial probabilities in equation 4.3 can be approximated by a Poisson
distribution with mean Np for large values of N. That is, the single flight
probability of an ingestion, p, replaces A in equation 4.2,

An important question that can be investigated through the Poigson process
model of bird ingestions 1is the influence of inlet area on the ingestion rates.
Past studies [2,3] in bird strikes have used the assumption that the probability
of a bird strike is proportional to the cross sectional area of the aircraft.
Applying the same concept to engines implies that the bird ingestion rate should
be proportional to the inlet area of the engine.

The inlet area effect can be incorporated into the Poisson process model by
letting the parameter A represent the ingestion rate per unit area. The
probability of n ingestions in N operations for an engine with inlet area A is:

-AAN n
P(X(N)-n) - L_.(M .

n!

4.4

4.3 VALIDITY OF THE POISSON PROCESS MODEL FOR BIRD INGESTIONS

The applicability of the Poisson process model can be tested by analyzing
the times between ingestions. The interarrival times in a Poisson process are
random variables that have independent exponential distributions and the mean
time between arrivals is the reciprocal of the ingestion rate. The validity of
the Poisson process model can be tested by applying a goodness-of-fit (GOF) test
for the exponential distribution to the times between ingestions.

The times between ingestions are measured by the number of days between
aircraft ingestion events. Normally the number of aircraft operations between
aircraft ingestion events would be used; however, it is impossible to measure
this directly. The number of days between aircraft ingestion events provides a
suitable measure of the time between ingestions since daily aircraft operations
are reasonably consistent.

The GOF test for the exponential distribution is a modified Kolmogorov-
Smirnov (K-S) test comparing the observed cumulative distribution function (CDF)
to the predicted exponential CDF based on the sample mean. The K-S test uses the
test statistic D defined as the maximum distance between the observed and
predicted cumulative distribution functions. A modification to the critical
values for the test statistic 1s required when the predicted CDF is derived from
the mean of the sample. The critical values for the modified K-S test were
computed by Liliefors [4]. The critical value for a 0.05 level of significance
when the cample size, n, is larger than 30 can be approximated by 1.06/vn.

The modified K-S test was run on five subgroups of the data broken down by
engine and location. The five groups were (1) domestic (United States) JT8D, (2)
contiguous US JT8D, (3) foreign JT8D, (4) contiguous CFM56, and (5) foreign
CFM56. There were no CFM56 ingestions in Alaska or Hawaii. Figures 4.2 through
4.6 compare the observed and predicted cumulative distributions for each of the
five groups, respectively. In each case there is a very close visual agreement
between the observed and predicted CDF's.
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The visual similarities are verified by the statistical tests which are
summarized in table 4.3. The mean time between ingestion events is given in
column one. The sample size given in column two is the count of times between
ingestions and is one less than the number of aircraft ingestion events. The
critical value for a 5 percent significance level (D*) 1s in column three and
the test statistic (D) is in column four. The assumption that the times between
ingestion events come from an exponential distribution cannot be rejected at the
5 percent level in any of the five groups. The use of a Poisson process to
model bird ingestions 1s appropriate based on these test results.

4.4 TINLET AREA EFFECT ON INGESTION RATES

One property of the Poisson process model described in Section 4.2 is that
ingestion rates should be proportional to the inlet area of the engine. The size
effect can be investigated in the B737 bird ingestion data by comparing the
number of ingestion events of the JT8D with the number of ingestion events of
the CFMS56. According to equation 4.4 the total number on ingestion events during
the reporting period for a given engine has a Poisson distribution with a mean
that is proportional to the number of aircraft operations in the year and to the
inlet area of the engine. The number of JT8D ingestion events out of the total
number of ingestion events will have a Binomial distribution if the Poisson
process model is valid.

The proportion of total ingestion events that occurred in JT8D engines
should be:
0J*AJ
P = OJ*AJ+OC*AC , 4.5

where 0J and 0OC are the numbers of worldwide aircraft operations for, and AJ and
AC are the inlet areas of, the JT8D and CFM56 engines, respectively. The
relevant values for equation 4.5 can be obtained from table 4.1 giving an
expected proportion of JT8D ingestion events of P = 0.61, Out of 504 total
ingestion events, there were 322 JT8BD ingestion events so that the observed
proportion of JT8D ingestion events is 0.64. The test statistic to compare the
observed proportion to the predicted is the standard Z statistic for the
binomial distribution given by:

z=(®-P) [/ fCB* 1P ] N), 4.6

where P 1s the observed proportion of JT8D engines and N is the total number of
aircraft ingestion events.

The Z statistic defined in equation 4.6 1s used to test the null hypothesis
that there is no difference between the two types of engines in ingestion rates
after adjusting for area. The test statistic is computed by substituting the
value 0.61 for P and 0.64 for p in equation 4.6 to give a value of 1.37. The Z
value of 1.37 1s not significant at the 5 percent level of significance so there
is no detectable difference in ingestion rates between the JT8D and the CPM56
after adjustment for the inlet area.
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TABLE 4.3
RESULTS OF THE EXPONENTIAL GOF TESTS TO VERIFY THE POISSON PROCESS

(1) (2) (3) (4)

SAMPLE
AREA ENGINE MEAN SIZE p* D
United States JT8D 10.95 61 0.14 0.07
Contiguous US JT8D 13.10 51 0.15 0.07
Foreign JT8D 2.79 259 0.07 0.07
United States CFM56 9.55 76 0.12 0.08
contiquous ust  crmse 9.55 76 0.12 0.08
Foreign CFM56 7.12 102 0.11 0.05

t a11 us crmse Ingestions Occurred in Contiguous US
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A second school of thought suggests that the relationship between engine
size and ingestion rate is described better as a linear function of diameter than
as a linear function of area., A similar Z test can be computed by substituting
diameter for area in equation 4.5. The expected proportion of JTBD ingestion
events after an adjustment for diameter is P = 0,69 and the test statistic is Z =
-2.72. The null hypothesis is that there is no difference in ingestion rates
after adjusting for diameter and the conclusion of the test is that there is a
detectable difference at the 5 percent level of significance. The engine size
effect on ingestion rates seems to be described better by the inlet area than by

the diameter for the 2-year period.
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SECTION 5
AIRPORT BIRD INGESTION EXPERIENCE

The objective of the statistics of this section is to identify the
frequency and location of bird ingestion events at airports worldwide. An
aircraft ingestion event 1is the simultaneous ingestion of one or more birds by
one or more engines of an aircraft. All of the bird ingestion data were
provided by the engine manufacturer. Airport ingestion rates are expressed in
terms of ailrcraft ingestion events per 10K airport operations.

The OAG tapes indicate that there are 1,095 airports worldwide for which
11,441,892 B737 airport operations were scheduled during the reporting period.
Appendix A lists the airport code, airport location, and the number of scheduled
airport operations at these airports (STGFY87-88). Bird ingestion events were
reported at only 188 of these airports. The OAG tapes show that there were
4,203,284 scheduled airport operations at these 188 airports. There were also
bird ingestion events reported by unscheduled B737 flights at 16 additional
airports. These 16 airports are included in appendix A but there are no O0AG
operations counts for them.

A complete summary of the airports having reported aircraft ingestion
events is presented in table 5.1 as a frequency count of worldwide bird ingestion
events by phase of flight. The majority of aircraft ingestion events occur
during takeoff or landing. This table suggests that the threat of bird
ingestion is posed primarily from birds which live near the airport and/or whose
migratory path crosses over or near the airport property.

Figure 5.1 i1s a bar chart showing reported aircraft ingestion events at
domestic airports during the reporting period. There are 54 domestic airports at
which bird ingestion events have been reported. The largest number of aircraft
ingestion events reported in the United States during the period was 7 at both
Dallas, Love (DAL) and Houston (HOU). Of the 139 aircraft ingestion events
reported in the United States, 40 events occurred at an unknown location and they
are assigned to the airport code XUS on the bar chart.

Figure 5.2 is a bar chart showing reported aircraft ingestion events at
foreign airports during the reporting period. There are 150 foreign airports at
which bird ingestions have been reported. The largest number of aircraft
ingestion events reported abroad during the period was B at Frankfort, Germany
(FRA).. Of the 363 aircraft ingestion events reported outside of the United
States, 121 events occurred at an unknown location and they are assigned to the
airport code XFO on the bar chart.

Table 5.2 1ists all airports worldwide which experienced three or more
aircraft ingestion events during the reporting period. The table also includes
the number of ingestion events, the number of OAG airport operations, and the
rate of aircraft ingestion events per 10,000 airport operations. The airports
are listed in descending order of airport operations.
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The rates of bird ingestion events per aircraft operation summarized
previously in table 4.1 are twice the rates of bird ingestion events per airport
operation. The number of reported foreign bird ingestion events exceeds the
number of reported domestic ingestion events by a factor of 2.6; however, the
number of foreign airport operations is less than the number of domestic airport
operations. The rate of reported bird ingestions per airport operation is 3.2
times higher at foreign airports than at domestic airports. This implies that
either (1) there are far less birds in the environment of domestic airports,
possibly due to environmental control programs, or (2) foreign airline operators
are much more conscientious and cooperative in reporting bird ingestions.
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BOEING-737 BIRD INGESTION STUDY
(OCTOBER 1986-SEPTEMBER 1988)

AIRCRAFT INGESTIONS AT DOMESTIC AIRPORTS
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SECTION 6
ENGINE DAMAGE DESCRIPTION

The type of damage incurred by well-defined bird ingestions is useful in
refining bird certification test criteria that could lead to improved engine
design. In general, three parameters are used to describe engine damage and
failure. The first is the type of damage Iincurred, the second is whether or not
the engine failed, and the third is a description of the crew action taken during
the ingestion event. The first part of this section provides descriptions of the
types of damage incurred during the study and the types of crew actions
implemented as a result of the bird ingestion. The second part describes the
statistical analysis of the relationship between bird weight and the likelihood
of damage occurring in an ingestion. The lsst part of this section provides
estimates of the probabilities of a crew action or an engine shutdown. (The
information about engine failures was not available at the time of this report so
engine failures are not discussed here.)

6.1 FENGINE DAMAGE AND CREW ACTION DESCRIPTIONS

The types of damage that were identified in the data base were grouped into
14 categories which are defined in table 6.1. Within the first 2 years of data
collection 13 of the categories occurred. Tabulations of the occurrences of
combinations of damage categories are presented in table 6.2, The triangular top
portion of the table provides tallies of co-occurrences for all pairs of damage
categories. The number in the top portion represents the number of engine
ingestion events in which both the row damage and the column damage occurred.
The events in which more than two types of damage occurred were also included in
the tallies of the top portion of table 6.2. There were thirteen events in which
three types of damage occurred and one event with five types of damage.

There are insufficient data in the top portion of table 6.2 to make any
strong statements about correlations between types of damage. There is some
indication that bent and dented blades accompany broken and shingled blades and
that leading edge blade damage accompany blade shingling; however, these trends
cannot be strongly substantiated because of the small amount of data. The
observed trends could provide the starting point for further investigations into
the damage mechanisms of bird ingestions. '

The bottom half of table 6.2 provides tallies of the number of engine
ingestion events in which each damage category was the only type of damage and
the total number of events that involved each of the damage categories. Fewer
than three bent and dented blades, shingled blades, and broken blades seem more
likely to occur by themselves than other types of damage. When more than three
blades are bent or dented there is a much higher chance that some other type of
damage will also occur. As with the trends identified in the top portion of
table 6.2, there is insufficient evidence to strongly substantiate these trends.

There were four types of crew action identified in connection with the
aircraft ingestion events in the data base. An air turnback was performed in 50
of the events, the takeoff was aborted 27 times, a diversionary maneuver was
performed 8 times and in 1 event the crew action was listed as other without
specifying the type of action taken. There was no crew action taken in 117 of
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TABLE 6.1 DEFINITION OF ENGINE DAMAGE CATEGORIES

DAMAGE
CATEGORY

TRVSFRAC

CORE

FLANGE
TURBINE

BE/DE>3
TORN>3
BROKEN
SPINNER
RELEASED

TORN<3
SHINGLED
NACELLE

LEAD_EDG
BEN/DEN

SEVERITY
LEVEL

Severe

Severe

Severe
Severe

Moderate

Moderate

Moderate

Moderate

Moderate

Mild
Mild
Mild

Mild
Mild

DAMAGE DEFINITION

Transverse fracture - fan blade broken
chordwise (across) and piece liberated
(includes secondary hard object damage).
Bent/broken compressor blades/vanes,
blade/vane clash, blocked/disrupted
airflow in low, intermediate, and high
pressure compressors. '

Flange separations.

Turbine damage.

More than three fan blades bent or
dented.

More than three torn fan blades.
Broken fan blades, leading edge and/or
tip pieces missing, other blades also
dented. '

Dented, broken, or cracked spinner
(includes spinner cap).

Released (walked) fan blades (blade
retention mechanism broken).

Three or fewer torn fan blades.
Shingled (twisted) fan blades.

Dents and/or punctures to the engine
enclosure (includes cowl).

Leading edge distortion/curl.

One to three fan blades bent or dented.

50




30NV

ERREN L]

€ 9 i ”" Tu

INIG¥NL  03SYI1IY 3300 JVHISA¥L  031ONINS

[LES FREL ]
0 l £
3302
4 {
VYISANL
0
LERGLILL

SNOILSIONI Q¥Id Ad QISAVD

LED o)1 ] £<N¥0L £>N¥01  £<36/38  N3G/N3IE

0 0 0 2 0
l l 0 ] 4
€ 0 0 3 £
9 i 0 b Y
3 0 l 6 ]
NINOYS
i i £ 8
£<N¥OL
1] ! 0
£>N301
3 ]
£<30/38
0
N3G/N38

IOVWVYA 40 SIJAL Z°9 TI4VL

903 ava1

~

943 avIn

w0l
IOVMVa ATNO

3njsunL

a3asvaiay

IVNISANL

QIONINS

51




=

the aircraft ingestion events for which a crew action entry was recorded, which

is slightly more than half the time. (One airplane crashed on takeoff.) The ’
crew action should correspond to the phase of flight in which the event

occurred. No change in the flight 1is usually required when an ingestion occurs

during a landing maneuver. The air turnbacks and aborted takeoffs would most

likely occur during takeoff and climb phases since there were practically no

ingestions during the cruise phase.

6.2 PROBABILITY OF DAMAGE

One of the key questions that inspired the bird ingestion survey is the
issue of what size bird should be simulated in certification testing. Two of
the main issues in deciding what the certification bird size should be are (1)
the likelihood of ingesting a bird of the certification size or larger and (2)
the likelihood that damage will result from ingesting a bird of the
certification size. The 1issue of bird sizes is discussed in Sections 3 and 7
while the probability of damage is the topic of this section. .

The problem of relating bird weight to the probability of damage (POD) is
similar to bio-assay experiments which try to predict the probability of a
response as a function of dose size. The key elements of similaritv are that
the probability of success for a dichotomous (pass/fail) trial is related to a
continuous stimulus variable. In bird ingestions, the dichotomous trial is
whether or not damage occurs and the stimulus variable is the weight of the
ingested bird. ’

Linear logistic analysis is the most commonly used method of analyzing the
dosage-response type of data and has been used successfully in relating the
probability of transparencies breaking as a function of projectile size in
dealing with the problem of propwash blown gravel breaking helicopter
windshields [5]. The logistic distribution function is assumed to describe the
relationship between the probability of damage and the bird weight in a linear
logistic analysis. The logistic distribution function is given by:

POD(w) = 1/ |L+exp[-(m/ 3 (w-p0) /0] | 6.1

where w is the bird weight, i is the weight with a 50 percent chance of causing
damage and O is a parameter that is related to the steepness of the POD function.

The estimation of the function given in equation 6.1 has been extensively
studied and the methods have been described in the literature [6,7]. The method
of maximum likelihood provides the best estimates for the type of data in the
bird ingestion study since there are only a few ingestions at each weight. The
software for estimating the parameters of equation 6.1 has been developed and
extensively tested at the UDRI [8] and verified by researchers at other
institutions.

The types of damage were categorized as mild, moderate, or severe by the
FAA. Table 6.3 itemizes the types of damage that were included in each of the
severity categories. Three distinct analyses were conducted based on the
severity ratings. The three analyses estimated the probability of any damage,
the probability of at least moderate damage, and the probability of severe
damage as a function of bias weight. Figures 6.1, 6.2, 6.3 show the estimated
POD functions along with confidence bounds on the POD functions for the three
analyses.
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SEVERITY
LEVEL

TABLE 6.3 DAMAGE SEVERITY DEFINITIONS

DAMAGE DEFINITION

SEVERE
DAMAGE

MODERATE
DAMAGE

MILD
DAMAGE

Damage classified as severe. Achieved when reported
damage category is TRVSFRAC, CORE, FLANGE, or

TURBINE.

Damage classified as moderate. Achieved when
reported damage category is BE/DE>3, TORN>3, BROKEN,
SPINNER, or RELEASED and no SEVERE damage has been
reported.

Damage classified as mild. Achieved when reported
damage category is LEAD_EDG, BEN/DEN, TORN<3,
SHINGLED, or NACELLE and no SEVERE nor MODERATE
damage has been reported.
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Figure 6.1 shows the probability of any damage occurring and includes all
three severity levels as positive responses. The probability of any damage
occurring rises very steeply, reaching 50 percent at about 4.3 ounces and the
curve levels off at the 90 percent level at about 30 ounces. The relationship
between bird weight and the probability of any damage is very strong and results
in the confidence bound being close to the mean trend curve.

The probability of moderate damage does not rise quite so steeply, and a
definitive weight cutoff between birds that cause damage and those that do not
cause damage cannot be identified. The probability of moderate damage reaches 50
percent at 15 ounces and 90 percent at 95 ounces. The confidence bound sghown in
figure. 6.2 is further from the mean trend than the confidence bound in figure 6.1
because the trend in the probability of moderate damage as a function of bird
weight is not as strong as the trend in the probability of any damage.

The probability of severe damage and its confidence bound are plotted in
figure 6.3 as functions of bird weight. The probability of severe damage is much
lower than the probabilities of any damage or moderate damage. As a result, the
curves are much flatter and rise much more slowly than the curves in figures 6.1
and 6.2. The probability of severe damage reaches 50 percent at 110 ounces and
increases with bird weight; however, through the weight range collected in this
study, the probability of severe damage remains below 60 percent.

The probability of damage analysis is clouded by the poor bird
identification rates. The estimated POD functions are likely to be biased toward
higher POD values since there was a larger proportion of birds identified when
engine damage occurred. The extent of the bias cannot be estimated accurately.

6.3 CREW ACTION AND ENGINE SHUTDOWN PROBABILITIES

Two other factors that relate to the severity of engine damage are whether
or not a crew action is required and whether or not an engine was shut down as a
result of the ingestion. Table 6.4 1ists the conditional probabilities that a
crew action 1s required given the severity of damage that the engine incurs. The
probability that a crew action is required increases with the severity of engine
damage as expected. The third column of table 6.4 contains the upper 95 percent
confidence bound on the condiiional probabilities given in column two.

The formulae for the estimates of the conditional probability of a crew
action given the engine damage severity are:

5.C

Ng 6.2

Pep = P + 1.645y|P_(1-P) _ 6.3
NB

In equations 6.2 and 6,3, P is the estimated conditional probability of a crew
action, C is the number of aircraft ingestion events in which a crew action was
taken and an engine sustained the given severity level, Ng is the number of
aircraft ingestion events in which an engine sustained the given severity level
and Pcg is the upper confidence bound on the conditional probability. The
conBtant 1.645 is derived from the cumulative normal distribution function to

T'give a 95 percent level of confidence.
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TABLE 6.4

CONDITIONAL PROBABILITY OF CREW ACTION
GIVEN THE ENGINE DAMAGE SEVERITY

PROBABILITY OF UPPER

CREW ACTION CONFIDENCE
ENGINE DAMAGE SEVERITY P(CA) BOUND
NO DAMAGE .10 .13
DAMAGE .23 .28
AT LEAST MODERATE DAMAGE .34 .43
SEVERE DAMAGE .54 .71
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An in-flight engine shutdown occurred in 18 of the 504 aircraft ingestion
events, which corresponds to an estimated probability of an in-flight engine
shutdown given that an ingestion has occurred of 0.034 with a 95 percent
confidence bound of 0.047. The reason for the shutdown was not known in nine of
the events. An involuntary shutdown occurred five times; excessive vibration
precipitated the shutdown twice; the engine was shut down because of the
incorrect engine pressure ratio once and incorrect engine parameter readings
once. Inferences about the causes of in-flight shutdowns cannot be drawn because
of the large proportion of shutdowns in which the cause was not identified.
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SECTION 7
_PROBABILITY ESTIMATES

This section provides a summary of the probabilities of various bird
ingestion events. .The probability of an event is a measure of the likelihood
that the event will occur. The probabilities in this section are calculated on a
per operation basis and present similar information to the ingestion rates. The
ingestion rates that were presented in Section 4 were calculated on the basis of
10,000 aircraft operations; however, it was shown in Section 4.2 that the per
operation Iingestion rate is equal to the probability of ingestion for a single
operation., This section provides more details on the probabilities of various
categories of bird ingestion events.

Table 7.1 provides the estimated probabilities and 95 percent confidence
bounds for the whole B737 fleet for various aircraft ingestion events. The
overall likelihood of an aircraft ingestion event in a single operation is
slightly less than one iIn ten thousand and, although the odds of having a bird
ingestion on any one operation are very small, there are millions of B737
operations each year so that hundreds of ingestions are expected each year. Most
ingestions occur during the takeoff and landing phases so the probabilities for
takeoff and climb and the approach and landing phases are relatively large.

Dual engine and multiple bird ingestions are relatively rare, which is reflected
in the smaller probabilities for these events.

The inlet area effect on the probabilities is shown in table 7.2 which
separates the probabilities by location and engine. The probabilities for the
CFMI CFM56 are always larger than the corresponding probabilities for the Pratt
and Whitney JT8D. The larger probabilities for the CFM56 are expected since the
inlet area of the CFM56 is nearly twice the inlet area of the JT8D.

The effect of bird weight on the probabilities is estimated in tables 7.3
and 7.4, The entries in tables 7.3 and 7.4 were calculated by multiplying the
overall probability for each location/engine combination by the relative
frequency of each bird weight range. The relative frequencies for bird weight
ranges were derived from the weights of positively identified birds and are based
on the number of events that involved birds in each weight range, not the total
number of birds ingested. The validity of this calculation is dependent on the
randomness of bird identifications, as discussed in Section 3. Table 7.3
provides a tabulation of the probability of ingestion (POI) by location and
engine while table 7.4 combines the two engine types. The calculations in tables
7.3 and 7.4 were made on both an aircraft operation basis (tables 7.3A and 7.4A)
and an engine operation basis (tables 7.3B and 7.4B),
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TABLE 7.1 AIRCRAFT OPERATION INGESTION PROBABILITIES

AIRCRAFT *
INGESTION PROBABILITY
CONDITION EVENTS OF INGESTION
All Flights : 502 8.77
Takeoff & Climbf 331 5.79
Approach & LandingT 158 2.76
Dual Engine / 12 0.21
Single Bird Per Engine
Dual Engine / 5 0.09
Multiple Birds
Multiple Birds / 28 0.49
Single Engine
Moderate/Severe 81 1.42

Damage

Scaled by 105

t Contains prorated apportionment of events with
unknown phase of flight

61




¢9°1 A
ST°0 A
(AN L
99°0 6
L'y %79
S6°L 801
77 ¢l hwwa

A3TT.903 377 XITY, 901 373 XKI7(,907d 377

uotisafur Sur uorzsefuy Suj uotase8uy Fujy

S3UaA?3 U0TIS3TUT IIBPIDITE 9GRYD ¢ 203

%6°C

9¢°1

9C°1

we'L

16°01

19°1¢

NOIJIdod

71

11

[AY

€01

INIONT 9GWID

16°0

£C’0

11°0

7e°0

70°¢

¥Z'9

7L'8

81

6§

LL

S3ALVLS QILINN

usowyun 3y3113 jJo aseyd pue uorfaa oﬁcauuwomu«

INION3

moH Kq pateos $313111qeqoad uoy3salug
F'3

asir

SE'T 65 68T 0% 680 61
0’0 ¢ s0°0 1 600 Z
90 0T 060 61 70°0 1
L0’o ¢ v1°0 € --- 0
ST’ w6 z8'¢ 18 08'S g1
1T°S €22 <Sz'8  S/T 91°'z g9
8¢°L Tze 9Tzt 09T 9z 79
X3ITT,9033 A7 K3TT,903d 353 K3TT,69077 357

uotrysaluy Fuy uoyissfuy Suy uoy3saduy Fuy

adewreq
219A95 1D 23BI8POK

s3juaag auydujz yeng
- spayg o1di3ny

s3uaAag auyluy oy8uyg
- spayg o1diatny

sjuaag piyg eyluyg
- aurfug Tenq

seseyg Fujpueq
Puy yowoaddy

seseyq quyyy
PUY jJJoexey

SIYBI1d 11V

T USTITISPTEUGH

I9pupn uot3tpuoy

‘suoilmaedp 3jersayy

3dALl INIONT QNV NOILVIOT A€ *mmuhmqumcnomm NOILSIONI NOILVH¥IIO IJ4VNOuIV ¢'(L T8Vl

62




*s0T Aq dn patTeos usaq aAey sSaT3TTlqeqold ‘uoTjeaado 3jeaoare aad sseyro

IybToM USATH e JOo SpPaTq dx0w X0 T 3IS8BUT [TTM surhue Iay3T® eyl A3111qeqOagd

SOV €l 019°12 6€£L°8 08¢°L T9z°2Z1 G9L°2 (sjueag TTV)
—_— - - s02°0 —_ YST°0 (82T 5> X > vZ1)
—_— -— —— v G02°0 . 189°0 - (88 5> X > v8 )
- - -— S02°0 T89°0 —— (o8 5 x > 9. )
- . -—- -—- oTv 0 -—- LOE" O (s 5> X > 25 )

2L0°1 - 260°T " 0280 29¢°1 LOE*O (o > %X > 9¢ )

9€G°0 - 9%5°0 —— - —_—— (o9e 5 X > zg )
-_— -— -— G02°0 189°0 -— (ze 5 x > 82 )
9€G°0 -— 9%5°0 . -— —_— (82 5 X > vz )
9€6°0 -— 9¥5°0 - —— -— (vz 5 X >o02)
9£G6°0 Tov°-2 - s0Z°0 -— »ST°0 (0z 5 x > 91 )
609°T 1ov°2 260°T1 ogz 1 €vo-2 1I9%°0 (9T > X > 2t )
609°1 £€0Z°L -— G19°0 £v0°2 - (2t 5 x>8 )
609°1 208V 9%5°0 SY8°1 90V "€ ¥19°0 (8 SX>¢v )
29€°S 208"V OLE Y SEV°T 29¢°1 89L°0 (v S5X>0 )
UoT3ISabuyl Uot3sobul UoOt13soburl UGT3ISSbul Uot3sobul UOT3ISSbUT  20)

Jo -°qoad Jo -qoadg Jo *qoad 3o *qoag Jo -qoag Jo *qoad sbuey aMm partg
80L’LSE’'T TZ9'9LY L80'188 8EZT'€9€’'Y v09‘021‘'2 ve9‘zve‘e :sdo 3Fexoaty
JAIMQTIOM  NOIFAOJ sn JAIMATIOM ~ NOSIFVOJ sn

INIONT 9SWJID ANIONA G8LL

(SNOILVYIdO LJIWHOYIV NO adsvd)
"ddAL INIONI GNVY NOILVOOT A€ IHOIAM aYId JO NOILONNA V¥ SV »NOILSIONI 40 ALITIAVLONd

Ve L JTdVYL

63




oé6v-o
svZ 0
SvZ°0
S¥C-0
sve-o
GEL"O
seC°1
GEL"O
ive-¢

UeT3s9buT
3o -qoag

mm»a dNIONZ GNY NOILVDOT Afd LHOIFM QYIH 40 NOILONNI V SV yNOILSAONI 40 ALITIGVEOdd
g€’ L JT9VL

* 50T Aq dn pareos useq 9AvY SIT3TIIqeRqOld

‘uorjexado auitbua i1ad sseld

3ybrom UaATb e jJo sSparq daow Jo0 T 3Is9bUT [1Tm suthbus ue eyl A3rrrqeqoad

SEV°TT

ovo-1
ovo-T
861°G
6L0°2
6L0°C

UoT3sebur
3o r~qoad

- - — . —— -

Zve'‘ese

£G9° ¥

LTS 0
6G2°0
6G2°0
6GSC°0
L1S°0
6G6C°0
686°¢C

Tot1359bul
30 *qoad

JINIONI 9SWdD

6GL° ¢
¥e0°0

v¥60°0
¥60°0
88T1°0

9L€°0
v6o0°0
Z8Z°0
vo9s-0
oLY"0
9¥8°0
869°0

UotT3ssbur
Jo -qoad

9Lv’'9zZL S

JaImariom

GZZ°9

veE6° 0
96S8°1
966°1
¢Z9°0

UoT35obUrY
30 -qoadq

80Z°1T%Z’Y

NOIFJO4

Ley°1
1L0°0

iz o
viec-o
682°0
LSE"O

usT3sabur
3o -qoad

892'G8Yv ‘Y

sn

- — . —— - —— - — — A —— Y > - - G W

ANIONZ dsLr

(SNOILVHIdO AINIONI NO qISvd)

¥

(sauaa3z T1IV)
(82T > X > ¥z1)
(sg > » > vg )
(og 3 m > 9L )
(96 > m > 26 )
(0¥ 5 X > 9¢ )
(9¢ 5> X > 2¢ )
(ze S X > 82 )
(82 5> X > vz )
{vz 5 X > o02)
(02 5 X > 91 )
(9T 5 x > 21 )
(2 5 xX>8 )
(8 SX> v )
(v SX>0 )

("20])

abuey 3IMm patg

:sdo aurtrbug

64




—

TABLE 7.4A

PROBABILITY OF INGESTION® AS A FUNCTION OF BIRD WEIGHT BY LOCATION
(BASED ON AIRCRAFT OPERATIONS)

BOEING-737 COMMERCIAL FLEET

UNITED STATES  FOREIGN WORLDWIDE
Aircraft Operations: 3,123,721 2,597,225 5,720,946
Bird Weight Range Probability Probability Probability
(Ounces) Of Ingestion Of Ingestion Of Ingest#on
( 0<Xs &) 1.701 2.071 2.455
( 6<Xs< 8) 0.654 3.623 1.733
( 8<X=< 12) .- 3.106 0.867
(12 <X < 16) . 0.654 2.071 1.300
(16 <X < 20) 0:131 0.518 0.289
(20 <X < 24) 0.131 .- 0.144
(26 <X < 28) 0.131 .-- 0.144
(28 <Xs 32) .- 0.518 0.144
(32 <X< 36) 0.131 .- 0.1644
(36 <X < 40) 0.524 1.035 0.867
(52 <Xs 56) 0.262 e- 0.289
(76 <X s 80) .- 0.518 0.144
(8 <Xs 88) .-- 0.518 0.144
(124 < X < 128) 0.131 .- 0.144
(A1l Events) 4.450 13.976 8.810

*Probability that either engine will ingest 1 or more birds of
a given weight class per aircraft operation. Probabilities
have been scaled by 105.
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TABLE 7.4B

PROBABILITY OF INGESTION® AS A FUNCTION OF BIRD WEIGHT BY LOCATION
(BASED ON ENGINE OPERATIONS)

BOEING-737 COMMERCIAL FLEET

UNITED STATES  FOREIGN WORLDWIDE
Engine Operations: 6,247,442 5,194,450 11,441,892
Bird Weight Range Probability Probability Probability
{Ounces) Of Ingestion Of Ingestion Of Ingestion
( 0<Xs &) 0.922 0.927 1.254
( 4<Xs 8) 0.307 1.621 0.792
( 8<Xs 12) .-- 2.316 0.660
(12 <X =< 16) 0.307 0.927 0.59
(16 < X = 20) 0.184 0.232 0.264
(20 <X < 26) 0.061 .- 0.066
(26 <X s 28) 0.061 .- 0.066
(28 <X < 32) : .- 0.232 0.066
(32<Xs 36) 0.061 .- 0.066
(36 <X s 40) 0.246 0.463 0.396
(52 <Xs 56) 0.123 .- 0.132
(76 <X s 80) .- 0.232 0.066
(84 <Xs 88) . 0.232 0.066
(126 < X s 128) 0.061 .- 0.066
(All Events) 2.337 7.181 4.554

*Probabi]ity that an engine will ingest 1 or more birds of a
given weight class per engine operation. Probabilities have
been scaled by 105,
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SECTION 8
DATA QUALITY

The interpretations derived from any large set of data are only as good as
the data. The use of poor data can lead to invalid and misleading conclusions.
The conclusions reached in this report should be interpreted in the context of
the sources of the data and the quality of the data. The following paragraphs
discuss the sources of data for the first 2 years and the quality of the data as
measured by the consistency of the data collected in the first and second years.

8.1 DATA SOURCES

The main body of data was collected by the manufacturers of the two engines
used on B737 aircraft under separate contracts with the FAA, The method of data
collection was a census rather than a survey sample; i.e., the goal was to
collect information on every B737 bird ingestion event in the 2-year period. A
complete census 1s nearly impossible to achieve under any circumstances;
therefore, estimates involving the total number of ingestions, such as ingestion
rates, should be viewed as lower bounds.

One specific factor that may have hindered collecting ingestion data for all
B737 bird ingestion events was that the International Civil Aviation Organization
(ICAO) was also collecting bird ingestion data. Data from sources other than the
engine manufacturers are also available for part of the 2-year period and have

been included in the data listing in appendix B. The other sources include ICAO,

the FAA Voluntary Bird Strike/Incident Report (FAA Form 5200-7), and reports
received from FAA Field Inspectors (see FAA Action Notice A8300.39) and the FAA
Service Difficulty Report (SDR). These data were not used in the analysis.

One method of improving the collection percentage for the B737 bird
ingestion data is to include the data collected by the ICAO and the other
sources; however, two problems prevent including the data at this time. The
first problem is the collection and reporting cycles of the FAA and the ICAO are
not synchronous; therefore, data from the ICAO are not yet available for the full
2-year period. The second problem is that the manner in which bird ingestion
reports for individual events were prepared may differ from the way the engine
manufacturers collected bird ingestion event information., The differences could
affect interpretations made from the combined data sets,

At some future date, when complete data are available from all sources and
potential conflicts in data collection procedures have been analyzed, all the
sources of data could be combined to provide a more complete description of B737
bird ingestions. The descriptions in this report are based only on the data
collected by the engine manufacturers for the FAA,

8.2 INTERNAL CONSISTENCY

The data collected over the second year of the program appear to be
consistent with the data collected in the first year. Most of the tables,
graphs, and statistical tests presented in this report for the 2-year period are
very similar to the corresponding data presented in the report [9] for the data
collected in the first year. This section provides statistical verification of
the similarities and discusses some of the differences.
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The first }eature for comparing the 2 years is the total number of aircraft
ingestion events collected in each year, Section 4 provided evidence that
aircraft ingestion events occur according to a Poilsson process so that the same 7
test used to study the size effect on ingestion rates can be used to compare the
yearly ingestion rates. According to the properties of a Poisson process, the
proportion of events that were recorded in the first year should be equal to the
proportion of operations conducted in the first year.

The same formulas used in Section 4 can be used here except that the area
factor is no longer required since comparisons are made between years for the
same engine. The formula for the expected proportion of events in the first vear
becomes:

P =01/ (01 + 02) 8.1

where Ol and 02 represent the number of operations for the specific engine and
geographic location for the first and second years, respectively. The
proportion of aircraft ingestion events in the first year 1is used as P 1in
equation 4.6 along with P as defined in equation 8.1 to test the null hypothesis
that the Ingestion event collection rates were the same for both years.

The data for performing the test are presented in table 8.1 and table 8.2.
The number of events and number of operations for each year are broken down by
engine type and geographic location in table 8.1. The calculated Z values for
the test are given in Table 8.2 for each engine and location combination. Any
type of change, either an increase or a decrease, is important so that a two-
sided test (with critical values of +1.96 for a 5 percent level of significance)
should be used. The only significant change is in the collection rate for
foreign JT8D data.

The large positive value of the test statistic for foreign JT8D ingestion
rates indicates a reduction in the amount of data collected. One possible
explanation is that the efforts of the ICAO to collect bird ingestion data may
have hindered the collection of data for the JT8D. The outside agency has not
yet published their data for the entire second year however, so there 1s
insufficient data to test for a corresponding increase in their foreign JT8D
collection rates.

The change in collection rates for the JT8D could affect the test for size
effect that was described in Section 4. In the first year report [9] both area
and diameter provided adequate adjustments for the differences in ingestion
rates between the two engines. In this report, area provides an adequate
adjustment but diameter does not. It is possible that there were insufficient
data in the first report to rule out using the diameter adjustment or that the
change in collection rates for foreign JT8D operations has affected the results
of the size effect test. The test of a relationship between diameter and
ingestion rate should be considered inconclusive since there is confusion about
the reason for the result.

Another check on the consistency of the data collection is to compare the
birde that were identified in the 2 years. There were too many different
species and locations of ingestions to allow comparisons of these features;
however, if the species fdentifications are reduced to bird weights, the
cumulative weight distributions for the first and second years can be compared.
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TABLE 8.1

COUNTS FOR UNITED STATES AND FOREIGN
EVENTS AND OPERATIONS BY YEAR AND ENGINE

YEAR 1 YFAR 2
EVENTS OPERATIONS EVENTS OPERATIONS
UNITED STATES 27 1160091 35 1082543
JT8D
FOREIGN 160 1057633 100 1062971
UNITED STATES 39 353656 38 527431
CFMS6
FOREIGN 43 174206 60 302415
TABLE 8.2

COMPARISONS OF THE COLLECTION RATES OF THE FIRST AND SECOND YFARS
USING Z TESTS FOR POISSON PROCESSES

UNITED .
STATES FOREIGN
JT8D -1.29 3.76

CFM56 ' 1.88 1.10
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Table 8.3 provides a table of the cumulative weight distributions for both
the first and second years for birds ingested in the United States and for birds
ingested in foreign countries. The data in table 8.3 are plotted in figures 8.1
and 8.2 to provide visual comparisons of the first and second-year bird weight
distributions for United States and foreign ingested birds. The distributions
for the United States ingestions are moderately close and the distributions for
the foreign ingestions are very close.

A statistical measure of the closeness of the cumulative distributions
plotted in figures 8.1 and 8.2 is provide by the Kolmogorov-Smirnov D test. The
D statistic {is the maximum vertical distance between two observed cumulative
distribution functions. The D statistic is compared to a test value based on the
sizes of the two samples. When the D statistic 1s smaller than the test value,
the distributions are considered to be similar at a given significance level.

The maximum difference in both figure 8.1 and figure 8.2 occurs at 4 ounces.
The maximum differences in cumulative probability, or the D statistics, are 0.24
and 0.20 for the United States and foreign bird weight distributions,
respectively. For the sample sizes in this study, the D statistics should be
below G.42 and 0.45 for the United States and foreign distributions,’
respectively, when there is no change in the bird weight distributions between
the 2 vears. Both the United States and foreign test statistics are well within
the acceptance range indicating consistent bird weights over the 2 years.

The overall quality of the data collected for the FAA seems to be adequate.
There {s some confusion about the influence of the efforts of other agencies to
collect bird ingestion data on the completeness of the FAA data. A better set of
bird ingestion data might be created by combining data from different sources;
however, the compatibility of the sources should be verified before analyzing the
combined set of data.
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TABLE 8.3

COMPARISON OF WEIGHT DISTRIBUTIONS BETWEEN
BIRDS INGESTED IN THE FIRST AND SECOND YEARS

CUMULATIVE RELATIVE FREQUENCY

WEIGHT UNITED STATES FOREIGN
(02)
YEAR 1 YEAR 2 YEAR 1 YEAR 2
4 0.32 0.56 0.25 0.05
0.44 0.67 0.42 0.32
12 0.44 0.67 0.67 0.84
16 0.72 0.78 0.92 0.86
20 0.76 0.78 0.92 0.89
24 0.76 0.83 0.92 0.89
28 0.76 0.89 0.92 0.89
32 0.76 0.89 0.92 0.92
36 0.76 0.94 0.92 0.92
40 0.88 1.00 1.00 0.95
56 0.96 1.00 1.00 0.95
80 0.96 1.00 1.00 0.97
88 0.96 1.00 1.00 1.00
128 1.00 1.00 1.00 1.00
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SECTION 9
CONCLUSIONS

The main goal of this bird ingestion investigation is to provide data to
better define the nature and extent of the bird ingestion threat. The job of
collecting information on bird ingestions is extremely difficult because of the
large number of organizations that must cooperate to collect complete and
accurate bird ingestion data. The sparsity of information that was collected
makes it very difficult to draw strong inferences about the nature of the bird
ingestion threat. This section summarizes conclusions from the first 2 vears of
data for the B737 aircraft.

Bird Descriptions

Gulls, doves, and lapwings are most often ingested.
There is a better identification rate when the engine is damaged.
Ingestions are seasonal and less likely at night.

Ingestion Rates
Ingestion events can be modeled as a Poisson process.
It appears that ingestion rates are proportional to the inlet area of
the engine (i.e., there is no statistically significant difference
between the ingestion rates of the JT8D and the CFM56 after adjusting

for inlet area).

Airport Experiences

More bird ingestions were reported at foreign ailrports than at United
States airports, and the ingestion rates for foreign operations were
higher than for United States operations.

The 33 airports that reported three or more ingestions represented 13

percent of the airports that experienced ingestions and accounted for
26 percent of all ingestion events.

Engine Damage
Some types of engine damage are correlated with other types of damage.
There is some evidence that the probability of any damage increases
with the weight of the bird that is ingested; however, there is

insufficient data to establish a weight relatfonship to severe damage.

Unusual crew actions are more likely when more severe damage is
inflicted on an engine.
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Required in-flight engine shutdowns occur in less than 4 percent of
all ingestion events.

Probabilities of Ingestion

Bird ingestions are more likely during the takeoff and landing phases
of an aircraft operation.
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Term

Engine Ingestion Event
Ingested Bird

Adrcraft Ingestion Fvent
A;rport Operation

Aircraft Operation

Engine Operation

Ingestion Rate

Normalized Ingestion
Rate

SECTION 11
GLOSSARY

Definition of Term

Process whereby one or more birds pass through
the engine inlet during engine operation.

A bird having experienced the process of engine
ingestion event.

Simultaneous ingestion of one or more birds
into one or more engines of an aircraft.

Takeoff (departure) from an airport or a landing
(arrival) at an airport.

A nonstop aircraft flight from one airport to
another. (Includes time from taxi-out from
departure airport through taxi-in at arrival
airport.)

The participation of each engine of an aircraft
in an aircraft operation (e.g., a twin engine
alrcraft would, ideally, experience two engine
operations for each aircraft operation).

The number of aircraft or engine ingestion

events per flight event. Flight event refers to
aircraft, engine or airport operation. The
components of ingestion rate are specified when used
in the report. The influence of engine inlet area is
not considered.

Ingestion rate adjusted to a given nominal

area. Allows statistical comparison of ingestion
rates of engines with different inlet areas.
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APPENDIX A
AIRPORTS WITH SCHEDULED BOEING-737 FLIGHTS

AND/OR REPORTED BIRD INGESTION EVENTS

AIRPORT APTDEF

...............................................................................

EEEESS CRERGEREEIRRERERREREE

BBEIREIZ

ANNABA, ALGERIA
AL GHAYDAW, YEMEN

- ALLENTOMM, -PA, USA

ABIDJAN, COTE D'IVORE (IVORY COAST)
ALBUOGUERQUE, NM, USA

ABU SIMBEL, ARAB REP OF EGYPT
AL BAHA, SAUDL ARABIA
ABUJA, NIGERIA

ABERDEEN, SCOTLAND
ACAPULCO, MEXICO

ACCRA, GHANA

LANZARQTE, CANARY ISLANDS
NANTUCKET, MA, USA

EUREKA ARCATA, CA, USA
1ZMIR, TURKEY

ADDIS ABABA, ETHIOPIA

ADEN, YEMEN

ADAK  ISLAND, AS, USA
ADELAIDE, SA, AUSTRALIA
KOOIAK, AS, US

SAN ANDRES ISLAND, COLOMBIA
BUENOS AIRES - NEWBERY, ARGENTINA
AALESUND, NORWAY

AGADOR, MOROCCO

MALAGA, SPAIN

AGRA, INDIA

AUGUSTA, GA, USA

ABHA, SAUDI ARABIA

AL HOCEIMA, MOROCCO
AJACCIO, CORSICA, FRANCE
JOUF, SAUDI ARABIA

ARACAJU, BRAZIL

AUCKLAND, NEW ZEALAND

KING SALMOM, AS, US

AKURE, NIGERIA

ALBANY, NY, USA

ALICANTE, SPAIN

ALGIERS, ALGERIA
ALEXANORIA, ARA REP OF EGYPT
AMARILLO, TX, USA
AHMEDABAD, INDIA

AN, JORDAN

ANSTERDAM, NETHERLANDS
ANCHORAGE, AS, US
ANTOFAGASTA, CKILE

ANTIGUA, VEST INDIES
ALOR SETAR, MALAYSIA

NAPULA, MOZANSIQUE

APIA, VESTERN SAMOA

GAISUMAN, SAUDI ARABIA

ALOR, INDONESIA

ARICA, CNILE

STOCKNOLM ARLANDA, SWEDEN
ASMARA, ETHIOPIA

ALICE SPRINGS, N.Y., AUSTRALIA
ASUNCION, PARAGUAY

ASUAN, ARAB REP OF EGYPT
ATHENS, GREECE

ATLANTA, GA, USA

ALTAMIRA, BRAZIL

NRITSAR, INDIA

ARUSA

. ARUBA
ABU ONABI, U. A. EMIRATES
AUSTIN, TX, USA
ARAGUATHA, BRAZIL
ASNEVILLE, NC, USA
VILKES-BARRE/SCRANTON, PA, USA
ALEXANDROUPOL IS, GREECE
AKITA, JAPAN
ANTALYA, TURKEY
YAZD, ISLAMIC REP OF [RAN

HEMISPHR CONUS
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AIRPORT APTDEF HEMISPHR CONUS STGFYB? STGFY88
BAN BAHRAIN, BAHRAIN N FGN 11933 10623
BAQ BARRANQUILLA, COLOMBIA N FGN 105 104
88! BHUBANESWAR, [NDIA N FGN 2084 2160
BCN BARCELONA, SPAIN N FGN 4166 4707
8OH BANDAR LENGEM, IRAN N FON 1460 1464
8oL HARTFORD, CN, USA N YES 15001 14757
8DQ VADGDARA, INDIA N FGN 1925 1866
8OT BADO LITE, ZAIRE N FGN 208
BEG BELGRADE, YUGOSLAVIA N FGN 10759 13303
BEL BELEM, BRAZIL s FON 5505 9161
BEN BENGHAZI, LIBYAN A JAMARIRIYA N FGN 0 62
BET BETHEL, AS, US " NO 3190 3238
BEW BEIRA, MOZAMBIQUE S FGN 1304 1112
BFL BAKESFIELD, CA, USA N YES 2742 1037
BFN BLOEMFONTEIN, SOUTH AFRICA S FGN 3954 4710
BFS BELFASY, N. IRELAND N FGN 1570 2915
BFX BAFOUSSAM, CAMEROON N FGN 0 14
BGF BANGUI, CEN. AFRICAN REPUBLIC N FGN 2 340
8G! BARBADOS, BARBADOS N FGN 52 52
BGM BINGHAMTOM, NY, USA N YES 0 130
8BGO BERGEN, NORWAY N FGN 12038 14288
BGW . BAGHDAD, 1RAQ N FGN 0 3
BHHN BISMA, SAUDI ARABIA N FGN 1740 1779
B! BANIA BLANCA, ARGENTINA H FGN 2162 2612
BHJ BHUJ, INDIA N FGN 730
BHM BIRMINGHAM, AL, USA N YES 6048 11193
8HO BHOPAL, INDIA N FGN 1828 2662
[:]..7] BHAVNAGAR, INDIA N FGN 730 732
BHX BIRMINGHAM, ENGLAND (UX) N FGN 2307 2630
81A BASTIA, CORSICA, FRANCE N FGN 234 300
BIL BILLINGS, MT, USA N YES 7285 4583
810 BILBAO, SPAIN N FGN 622 628
81Q BIARRITZ, FRANCE N FGN 52 52
8IS BISMARCK, ND, USA N YES 3396 3760
8JL BANJUL, GAMBIA N FGN (¥4 420
BIN BUJUMBURA, BURUNDI - FGN 245 245
B8JR BAMAR DAR, ETHIOPIA N FGN 0 s
BK1 KOTA KINABALU, SABAN, MALAYSIA N FGN 8699 9134
8KK BANGKOK, THAILANO N FGN 7329 7596
8x0 BAMAXO, MALI N FGN 50 56
BKY BUKAW, ZAIRE s FGN 104 106
[ 18] BELLINGHAM, WA, USA N YES 0 2
sLL BILLUND, DENMARK N FGN riked 2178
sLa BOLOGNA, ITALY N FGN 310 37
LR BANGALORE, INOIA N FGN 5886 2160
BNA NASNVILLE, TN, USA N YES 17920 22380
) BANDAR ABBAS, IRAN N FGN 1460 1922
BNE BRISBANE, OLD, AUSTRALIA s FoN 12830 15610
ol BENIN CITY, NIGERIA N FGN 2127 1875
"Wy 0N, FRG N FGN 0 0
800 SORDEAUX, FRANCE N FoM 688 790
s0! SOISE, 10, USA N YES 5399 5655
sOM BOMBAY, INDIA N FoN 16848 15854
800 B0DO, NORWAY N FGN 2868 3254
808 BOSTON, MA, USA N YES 30820 34903
BRC SAN CARLOS DE BARILOCNE, ARGENTINA § 1663 1656
BRE SREMEN, FED REP OF GERMANY N FGN 4526 5729
RS BRISTOL, ENGLAND (LX) N FoN 2 0
mu BRUSSELS, BELGIUM N FGN 31942 32748
sy BARROM, AS, US N NO 1897 1960
838 SRASILIA, BRAZIL s FGN 22788 30251
st BASEL/MULNOUSE, SWITZERLAND M FGN 554 538
] BUTTE, NT, USA " YES 1440 1464
N BATOY ROUGE, LA, USA " ves 2964 2065
stV BURLINGTON, VT, "USA " YES 2544 2678
o SUDAPEST, NUNGARY “ ™ 1660 1468
suF SUFFALO, MY, USA N YES 17704 16940
" SULAVAYO, 21MBABVE s ™ 1834 2870
T , CA, USA [ YES 11187 16262
o BUMA, ZAIRE [ FGN 210
w2 BUSHENR, IRAN u FGN (" 24
”m B0A VISTA, BRAZIL " FGN 131 1426
svH VITHENA, BRA2IL s FGN 0

Y SALTINORE, D, USA N YES 54438 60614
] SASER! BEGAWAN, BRUNEI DARUSSALAM N ™ 1 2782
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BISSAU, GUINEA BISSAU
BELIZE CITY, BELIZE

SOZEMAN, MT, USA

BRAZZAVILE, PEOP REP OF CONGO
CABINOA, ANGOLA

COLUNBIA, SC, USA

CAGLIARI, ITALY

CAIRO, ARAB REP OF EGYPT
AKRON/CANTON, ON, USA
GUANGZNOU, P. R, CHINA
CASABLANCA, MOROCCO
CAYENNE, FRENCH GUIANA

CAR NICOBAR, INDIA

BECHAR, ALGERIA

CALABAR, NIGERIA

CANBERRA, A.C.T, AUTSTRALIA
CALICUT, INDIA

CONCEPCION, CHILE

CARACAS, VENEZUELA

CALCUTTA, INDIA

PARIS DE GAULLE, FRANCE
CORDOVA, AS, US

WACO KUNGO, 'ANGOLA

CORFU, GREECE

CUIABA MATO GROSSO, BRAZIL
SAC PAULO-CONGONHAS, BRAZIL
JAKARTA-SOEKARND, [NDONESIA
COLOGNE BOWN, FRG

ZHENGZHOU, P. R. CHINA
CHANGCHUN, P. R. CHINA
CAMPO GRANDE, BRAZIL
CHATTANOOGA, TN, USA
CHRISTCKURCN, NEW ZEALAND
CHARLOTTESVILLE, VA, USA
CHANIA, CRETE, GREECE
CHARLESTON, SC, USA

CEDAR RAPIDS/IOMA CITY, [0, USA
CHICLAYO, PERU

COIMBATORE, INDIA

CALAMA, CHILE

CHONGRING, P. R. CHINA
CARAJAS, BRAZIL

CONAKRY, GUINEA

CLEVELAND, OH, USA
CHARLOTTE, NC. USA

CALDAS NOVAS, BRAZIL
COLOMSO, SR1 LANKA

CORUMBA, MATO GROSSO, BRAZIL
COLUMBUS, ON, USA

CHANPAIGN, 1L, USA
MONAMEDV, CASABLANCA, MOROCCO
BELO NWORIZONTE-CONFINS, BRAZIL
CORRIENTES, ARGENTINA
CAIRNS, QLD, AUSTRALIA

CASPER, WY, USA
CAPE TOWN, SOUTH AFRICA
CAMPINA GRANOE, BRAZIL
COMCDORO RIVADAVIA, ARGENTINA
CORPUS CNRISTI, TX, USA
CHARLESTON, W, USA

CATANIA, 17ALY

CATAMARCA, ARGENTINA

A
SAPPORO-CHITOSE, JAPAN
CNENGDU, P.R. CHINA
CANCUN, MEXICO
CURACAG, NETH ANTILLES




AIRPORT APTDEF HEMISPHR CONUS STGFY87 STGFY88
wr CUTRAL-CO, ARGENTINA s FGN 18
cve CINCINNATE, ON, USA N YES m% 18777
o8 CURITIBA, PARANA, BRAZIL s FON 6532 8720
o CARDIFF, VALES, X N FON 0 0
cx1 CHRISTMAS ISLAND, REP OF KIRIBATI N FGN 106 104
ot CHIAYI, TAIVAN N FON 730 732
cz CONSTANTINE, ALGERIA " FoN 3382 3129
czs CRUZEIRO DO'SUL, ACRE, BRAZIL s FON 3% 436
cx CHANGZHOU, P. R. CHINA N FGN 208 227
DAB DAYTONA BEACH, FL, USA N YES 3532 4032
DAC DHAXKA, BANGLADESH N FGN 93 734
DAL LOVE OALLS/FT. WORTH, TX, USA N YES 75126 76295
oAN DAMASCUS, SYRIA N FON 523

DAR DAR ES SALAAM, TANZANIA s FON 3407

DAY DAYTON, OH, USA M YES 37652 43020
o8V DUBROVNIK, ' YUGOSLAVIA N FGN 1806 2
0CA NATIONAL, ‘WASHINGTON, DC, USA N YES 22108 26412
DEC DECATUR, 1L, USA N YES 0 0
DEL DELNI, INDIA P’ FoN 15987 16401
DEN STAPLETON INT'L, DENVER, CO, USA N YES 112673 113634
DET DETROIT CITY, Wi, USA N YES 0 2064
OEU SOMEWNERE OVER GERMANY N FGM 0

OFW DALLAS/FT WORTH, TX, USA N YES 51130 48256
OHA OHANRAN, SAUDI ARABIA N FGN 7902 6474
DIB DIBRUGARH, INDIA N FoN 816 866
DIE ANTSIRANANA, MADAGASCAR s FGN 610 610
DIR OIRE DAWA, ETHIOPIA M FGN 38 628
DJE DJERBA, TUNISIA N FGN 547 267
046G DJANET, ALGERIA N FGN 466 532
OKR DAKAR,  SENEGAL N FGN 67 580
DLA DOUALA, REP OF CAMEROON N FoN 5262 4691
oLc DALIAN, P. R, CHINA N FGN 0 [
oLG DILLINGHAM, AS,US N NO 1444 1622
000 DODOMA, TANZANIA s FGN 16

DOM DOHA, GATAR N FGN 8859 9310
OPS DENPASAR, INDONESIA s FGN 104 104
DRO DURANGO, €O, USA M YES 2233 1462
oRY DARVIN, ‘N.T., AUSTRALIA s FGN 1107 2092
oSN DES MOINES, 10, USA N YES 7748 9329
otV WAYNE CO, DETROIT, MI, USA N YES 16765 24028
ous DUBLIN, REPUBLIC OF [RELAND Y FoN 19308 23823
0w DUNEOIN, NEW ZEALAND s FGN 4145 37
our DURSAN, "SOUTH AFRICA s FoN 6925 7739
oUs DUESSELDORF, FRG M FGN 30119 32964
Ut DUTCH HARBOR, AS, US N NO 828 116
ox8 DUBAL, U. A. EMIRATES N FGN 313% 2234
EAN NEJRAN, SAUDI ARABIA N foN 2392 212
€88 ENTEBBE KAMPALA, UGANOA P o 39 167
€80 €L OBEID, SUDAN " FoN 632 968
EBJ ESBJERG, DENMARK " FoN 82 284
€01 EDINGURGN, SCOTLAND ¥ FGN 1040 1988
£FL KEFALOMIA, GREECE ¥ (] 780 786
EdN VEDJW, SAUDI ARABIA N FoN 8% 736
ELF €L FASNER, SUDAM N FGN 0 s
ELG EL GOLEA, ALGERIA N FGN 416 416
£ ELMIRA, NY, USA " YES 0

e €L PASO, TX, USA N YES 38902 30117
ELQ GASSIN, SALDI ARABIA M FoN 4652 072
s EAST LONDON, SOUTN AFRICA s FGr 9987 11104
€L €L OUED, ALGERIA M FaM 288 312
B EAST MIDLANDS, ENGLAND N FGN 91 260
) ENUGU, NIGERIA N FGN 3138

€os esauel msmm s o 116 1066
£nl ERIE, PA N ves 1772 1618
€38 ANKARA- :ssum TURKEY ' ™ 0

€sh €L SALVADOR, CHILE s fGu 836 ™
ETH ELAT, mm " FoN ¢ 14
e EUGERE, OR, USA u YES 3493

e wm HOROCCO N FGN 264 503
eve EVENES, NORWAY N FGN 1520 1874
e EVANSVILLE, IN, uu “ vES 2468 2519
e NEWARK, NEU YORK, usa N vEs 78323 85323
ezt SUENOS AIRES- tmu mr ARGENTINA $ ™ 42

FAE FARE ISLANDS, DENMARK " G 756 83
#Al FAIRBANKS, AS, N No 367 3816
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FARO, PORTUGAL
FARGO, ND, USA
FRESNO, CA, USA
FAYETTEVILLE, NC, USA
LUBUMBASHI, ZAIRE
FORNEBU, OSLO, NORWAY

KALISPELL GLAClEl NAT'L OK, MT, USA

DA VINCI, ROME, ITALY
FE2, MOROCCO

KINSHASA, ZAIRE

AL FUJAIRAN, U.A.E.
KISANGANI, ZAIRE

FT LAUDERDALE, FL, USA
FLORIANOPOL IS, BRAZIL
FORM.SA, ARGENTINA
KALENIE, ZAIRE

FREETOMN, SIERRA LEONE
FUNCNAL - MADEIRA, PORTUGAL
FLINT, MI, USA

FUZHQU, P. R. CHINA
FORBES, TOPEKA, KA, USA
FORTALEZA, CEARA, BRAZIL
FREEPORT, “BAHAMAS
FRANKFURT, FRG

SIOUX FALLS, SD, USA

FT DAUPNIN, MADAGASCAR
FUERTEVENTURA, CANARY 1S,
FUKUOKA, JAPAN

FT WAYNE, IN, USA
YAMAGATA, HONSHU, JAPAN
GALEWA, AS, USA

GAUNAT{, INOIA

GABORONE, BOTSWANA
GUADALAJARA, MEX1CO
SPOKANE, WA, USA
GEORGETOWN, GUYANA
GRARDAIA, ALGERIA
GOVERNORS WARBOUR, BAHAMAS
GUALEGUAYCNU, ARGENTINA
GIBRALTAR, GIBRALTAR

RIO DE JANEIRO INT'L, BRAZIL
GIZAN, SAUDI ARABIA

GRAND JUNCTION, CO, USA
GLASGLOW, SCOTLAND
GEMENA, ZAIRE

GENOA, 1TALY

GOA, [NDIA

GOMA, 2AIRE

GORAKNPUR, 1MDIA
GOTHENSURG, SWEDEN
GARGUA, REP OF CAMEROON
GOVE, N.T., AUSTRALIA
GREEN BAY, VI, USA
GEORGE, SOUTH' AFRICA
GRAND RAPIOS, NI, USA
SAO PAULO-GUARULMOS, BRAZIL
GRAZ, AUSTRIA

GREENSBORD/HPT/\WIN-SALEN, NC, USA

GREENVILLE/SPARTANGURG, $C, USA
GREAT FALLS, WT, USA
wﬂ.ﬂu CI" GUATEMALA

GUAR
GENEVA, SUITZERLAND
GVALIOR, 18012
GALWAY, * IRELAND
SEITUN, YEMEN

GOIANIA, SRAZIL

WACKIJO, JIMA ISLAND, JAPAN
MORON| - IIAHAYA

HANOVER, FED REP OF GERMANY
HAIKOU, ‘s 0. CHINA
HABURG, FRG

WANOI, $OC REP OF VIETNAM
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NAIL, SAUDI ARABIA
HOBART, TASMANIA, AUSTRALIA
HAFR ALBAPIN, SAUD! ARABIA

HAT YAL, THAILAND

HELSINKI, FINLAND

HERAKLION, GREECE

HANGZHOU, P, R. CHINA
HOMIARA, ‘GUADALCANAL, SOLOMON IS.
HIROSHIMA, JAPAN

HAKODATE, ' JAPAN

HONG KONG, NONG KONG

PHUKET, THAILAND

WELENA, MT, USA

HAMILTON, NEW 2EALAND

WASSI MESSAOUD, ALGERIA

TOKYO- HANEDA, JAPAN

HONOLULU, CAMU, A, USA
HODEIDAR, YEMEN

HOFUF, SAUDI ARABIA

HORTA FAIAL ISLAND, PORTUGAL
HOUSTON, TX, USA

WHITE PLAINS, NY, USA

NAKBIN, HANCNUR!A P. R. CHINA
HARARE, 2IMBABWE

HORGHADA, ARAB REP OF EGYPT
HARLINGEN, TX, USA
HUNTSVILLE/DECATUR, AL, USA
RAMILTON ISLAND, OLD AUSTRAL!A
NUNTINGTON, Wv,

HUALIEN, Yaraak ot

HYDERABAD, INDIA

DULLES INY‘L WASHINGTON, OC, USA
HOUSTON INTERCNT ™, USA

IN AMENAS, ALGERIA

1BADAN, NIGERIA

IBIZA, "SPAIN

WICNITA, KA, USA

10ANO FALLS, 1D, USA

INDORE, INDIA

KIEV, USSR

ISFAHAN, 1RAN

1ZMIR-CIGLI, TURKEY

1GUAZU, ARGENTINA

IGUASSU FALLS, BRAZIL
pnluomm-uumcrou PA, USA
WILNINGTON, M,

ILORIN, umu

INPKAL, INDIA

INPERATRIZ, lmu
INDIANAPOLTS, IN, USA

NS, vueosuvu

NAURY, REP OF NAURU

IN SAUAN, ALGERIA

10AMNINA, GREECE

ILNEUS, BRAZIL

JOUIQUE, CHILE

1QUTOS, PERV

LA RIGJA, ARGENTINA

ISIRD, ZAIRE

MONT ISA, OLD, AUSTRALIA
I1SLAMABAD RA\M”L‘PIIQI PAKISTAN

LowG ISLM MACARTHUR, NY, USA
ISTANBUL, TURKEY

WILO MAMALT, w, s
NIUE ISLAND,
|macucm, v ZEALAND
AGARTALA, INOIA

SAGDOGRA, INDIA
CHANDIGAR, IMDIA
ALLANABAD, INDIA
MANGALORE, INDIA

JNS, 1MO1A
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AIRPORT  APTDEF HEWISPHR COMUS  STGFYB?  sTcrvas
I LEN, INDIA N FGN 76 916
ot MADURAL, INDIA N FGN 1200 1162
xR RANCHI, INDIA N FGN 1460 1464
ixs SILOHAR, INDIA L] FON 1748 1832
X AURANGABAD, INDIA N FGN 1820 1464
e PORT BLAIR ANDAMAN ISLAND, INDIA FoN 706 928
JAC JACKSON, WY, USA N YES 2325 2179
Al JAIPUR, mou n FGN 4068 4876
JAN JACKSON, NS, USA N YES 3392 3085
JAX Jncxsouvm.s FL, USA N YES 10211 13077
JON JODNPUR, INDIA Y FGN 2920 2928
400 JUAZEIRO DO NORTE CEARAM, BRAZIL  § FGN 626 628
JED JEODAH, SAUDI ARABIA N FGN 19745 20292
JER JERSEY CHANNEL [SLANDS, UX N FGN 1263 1112
JFK KENNEDY, NEW YORK, NY, USA u YES 13217 8785
5 JGA JAMNAGAR, INDIA N FGN 730 732
Jns JOHOR BAHRU, MALAYSIA N FGN 4018 4164
Js 0JINOUTT, DJ1BOUTI N FoN 508 686
KN CKIOS, GREECE [ FGN 1858 1720
. N8 .|omuzsaunc SOUTH AFRICA s FoN 13746 15620
™ JUNEAU, AS, US M NO 2255 2684
Jo1 .:oumus ‘BRAZIL s FGN 626 628
J0S J0S, NIGERIA N FoN 2596 2022
3PA JOAQ PESSOA, BRAZIL s FGN 1460 1832
JRH JORMAT, INDTA N FGN 6% 732
JRO KILIMANJARO, TANZANIA s FGN 1667 1568
381 SKIATHOS, GREECE N FGN 412 342
IR SANTORINT, THIRA ISLAND, GREECE N FGN 1126 884
s JUBA, SUDAN N FGN 38 0
) JUJUY, ARGENTINA s FoN 400 226
KAD KADUNA, NIGERIA N FCN 3896 3639
KAN KANO, NIGERIA N FGN 700 708
KBL KABUL, AFGHANISTAN n FGN 208 208
KR KOTA BHARU, WALAYSIA N FCN 3026 3036
KCH KUCHING, SARAVAK, MALAYSIA » FGN 5337 5482
KC2 KOCNI, JAPAN N FGN 1522 816
) SKARDU, PAKISTAN N FGN 190
KEF REYKJAVIK-KEFLAVIK, [CELAND N FGN $61 936
KER KERMAN, 1RAN P FoN 832 52
KGA KANANGA, ZAIRE s FGR 420 346
KGL KIGALT,  RVANDA s FGN 22 22
KGS KOS, GREECE y FoN 550
KHH KAONSIUNG, TAIVAN N FGN 14506 18764
) KARACHI, PAKISTAN N FGR 738
XN RANCHANG KIANGSI, P. R. CHINA ¥ FGN 28 190
K14 NIIGATA, JAPAN P FoN 2190 222
KN KIMGERLEY, SOUTH AFRICA s FON 3388 182
KN KINGSTON, ' JANAICA N FON 338
KKC KHON KAEN, THAILAND [ FoN 2264 1962
X KALNAATA, ' GREECE N foN 782 762
[ KUNMING, ‘PR, CHINA N FGN 2448
1 MIYAZAKT, JAPAN n FGN 4486 3536
(] KUMAROTO, JAPAN u FGN ] 7%
e KEETMANSHOOP, NAMIBIA s FoN 7 0
oK KOMATSU, JAPAN M FoN 70 828
. ™) KINDU, ZAIRE s FoN 480 622
KN KANKAN, GUINEA N FGN 0 100
o KANPUR, INDIA ¥ FGR 1372 1578
KOA KONA, %A, US u NO 11308 11047
¥0J KAGOSHIMA, JAPAN “ FGN &3 1913
Ry KIRUNA, SWEDEN P FoN 0 18
' KARUP, 'DENMARK N FoN 0 0
“ts KRISTIANSAND, NORMAY N FoN 7646 7990
XRY KHARTOUN, SUOAN P FoN 1921 223
KSA KOSRAE, CAROLINE ISLANOS N FGN 10 132
K ST RARY'S, AS, US ¥ No 420 s62
st KOSTI, SUDAN P FGN ] 0
Ky KRISTIANSUND, NORMAY M FGM 2128 2024
) THRANDY, WEPAL N FoN 2240 2200
KT KETCHIKAN, AS, US ) ™ 1460 1464
"™ KUANTAN, RALATSIA " FoN 426 420
o KUSHIRO, JAPAN N o 1336 926
an um MALAYSIA [ roN 27 222837
VA KAVALA, GREECE N FGM 1262 1160
NE . uIvANg, '. R. CNINA [ oN
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KMALT, KUNALT
GUILIN, P. R. CHINA
LUANDA, ANGOLA

LANSING, WI, USA

LAS VEGAS, NV, USA

LOS ANGELES, CA, USA
LUBBOCK, TX, USA
LABUAN SABAH, MALAYSIA
LIBREVILLE, GABON
LARNACA, CYPRUS

LA CEIBA, WONDURAS
LONDRINA, BRAZIL
LOURDES/TARBES, FRANCE
LINDI, TANZANIA
LENINGRAD, U.S.S.R.
ALMERTA, SPAIN
LEIP2IG, GOR

LEXINGTON, KY, USA
LOME, T0GO

NEW YORK LA GUARDIA, NY, USA
LONG BEACH, CA, USA
LANGKAWI, MALAYSIA
LONDON-GATWICK, ENGLAND
LAHORE, PAKISTAN
LONDON HEATHROM, ENGLAND, (UK)
LANZHOU, P. R. CHINA
LINUE, KAUAI, HA, US
LILLE, FRANCE

LIMA, PERU

MILAN LINATE, ITALY
LISBON, PORTUGAL
LITTLE ROCK, AKX, USA
LODJA, ZAIRE

LJUBLJANA, YUGOSLAVIA
LUCKNOW, INDIA

LULEA, SVEDEN
LILONGWE, MALAVI
KLAMATH FALLS, OR, USA
LINCOLN, NB, USA

LONZ, AUSTRIA

LAGOS, NIGERIA

GRAN CANARIA, CANARY ISLANDS

LAUMCESTON, TASMANIA, AUSTRALIA
LONOOM-LUTON INT'L, ENGLAND
LUSAKA, ZAMSIA
LUENA, ' ANGOLA
SAN LUIS, ARGENTINA
LAURA STATION, AUSTRALIA
LUXENSOURG, LUXENSOURG
LUXOR, ARAB REP OF EGYPT
LEMNOS, GREECE
LYNCHBURG, VA, USA
FAISALABAD, PAKISTAN
LONGYEARSYEN, NORWAY
LYON, FRANCE
MADRAS, INDIA
MARASA, BRAZIL
WADRID, SPAIN
NIDLAMD COESSA, TX, USA
RANON, MENORCA, SPAIN
MAJURD, MARSHALL I1SLAND
MANGOLE, 1NOONESIA
MANCRESTER, ENGLAND (UK)
MARAUS, SRAZIL
MONTEGO BAY, JAMAICA
SAGINAV, M. USA
MARIBOR, YUGOSLAVIA
KANSIS CITY, WO, USA
ORLANDO- INT 'L, FL, USA
MACAPA, AMAPA, BRAZIL
AN

MAROOCNYDORE, QLD, AUSTRALIA

HEMISPHR CONUS
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AIRPORT APTOEF HEMISPRR CONUS STGFYA? STGFYBS
MC2 MACEIO, ALAGOAS, BRAZIL H FGR 978 1646
MOE MEDELLIN, COLOMBIA N FGN 312 312
W! MAKURDI, NIGERIA N FGN 730 895
MoK MBANDAKA, ZAIRE N FGN 416 522
[ ] MAR DEL PLATA, ARGENTINA S FGN 2964 2816
MOT RARRISBURG-OLMSTEAD ST, PA, USA N YES 3784 3265
w0V CHICAGO-MIDWAY, IL, USA N YES 33077 46544
w2 MENDOZA, ARGENTINA s FGN 1578 1106
MED MEDINA, SAUDI ARABIA N FGN 4698 5236
NEG MALANGE, ANGOLA 1 FGN 740 758
MEL MELBOURNE, VICTORIA, AUSTRALIA H FGN 17126 21097
MEM MEMPHIS, TN, USA N YES 8599 7534
MES MEDAN, INDONESIA N FGN 730 3
MEX MEXICO CITY, MEXICO N FGN 4170 5281
MFE MC ALLEN, TX, USA N YES 288 1148
MFR MEDFOR, OR, USA N YES 3529 2228
MFU MFWME, ZAMBIA H FGN %

MGA RANAGUA, NICARAGUA N FGN 3212 2689
MGM MONTGOMERY, AL, USA N YES 148 896
MGQ MOGADISHU, SOMALIA N FGN [-/3 &6
MHD MASHAD, IRAN N FGN 516 0
MHT MANCHESTER, NH, USA N YES 0 1106
MIA MIAMI, FL, USA N YES 28033 34912
L) KERIDA, MEXICO N FGN [} 244
MiL MILAN, ITALY N FGN 0 0
MIR MONASTIR, TUNISIA N FGN 488 336
MIU MAIDUGURI, NIGERIA N FGN 887 1042
MJM MBUJI-MAY1, 2AIRE S FGN 364 510
MJN MAJUNGA, MADAGASCAR S FGN 402 336
Pt MYTILENE, GREECE N FON 2852 2634
MXE MILWAUKEE, WI, USA N YES 1056 3124
MY MALACCA, MALAYSIA S FGN 2109 2272
MLA MALTA, MEDITERRANEAN SEA N FGN 2882 4492
MLB MELBOURNE, FL, USA N YES 958 1474
MLE MALE, MALDIVES N FGN 356 464
MLH MULNOUSE/BASEL, FRANCE N FGN 1 4
Ll WOLINE, 1L, USA N YES 1947 2284
MLU MONROE, LA, USA N YES 3670 3712
Y MIYAKO JIMA, JAPAN N FGN

MNL MANILA, PHILIPPINES N FGN 1232 1211
MOB MOBILE AL/PASCAGOULA, MS, USA N YES 3013 2274
noC MONTES CLAROS, BRAZIL s FoN 416 420
MOL MOLDE, NORMWAY N FGN 219 2263
noo MORONDAVA, MADAGASCAR s FGN 112 204
Mov MINOT, ND, USA N YES 737 964
wL MONTPELLIER, FRANCE N FoN 52 52
wPH MAPUTO, MOZAMBIQUE s FGN 2248 2289
ms MARSEILLE, FRANCE M FGN 3389

MR MAURITIUS, MAURITIUS s FGN 321 437
Y MONTEREY, CA, USA M YES 3559 1923
¥ MADISON, ‘w1, USA N YES 1695 1489
NSO NISSORA, WP, USA [ YES 3537 3427
nsp MINNEAPOLIS-ST PAUL, MN, USA [ YES 8120 11799
pred MUENSTER, FRG " FGN 4

Sy NEV ORLEANS, LA, USA n YES 25950 32656
us2 NANISE, ANGOLA $ Fou 28

TS MANZINT, SWAZILAND s FGN % 192
nTY MONTERREY, MEXICO N FGN 0

T MNICH, FRG N FoN 36435 44305
X MULTAN, PAKISTAN N FoN 238 2344
Wz NUSOMA, TANZANIA s FGN ] 0
" FRANCEVILLE, GASON N FGN 1

nvD MONTEVIODEO,  URUGUAY s FoN w7 5351
e MARGUA, REP OF CAMEROON u FoN 1190 1052
w2 MANZA, TANZANIA s FGH » 530
o MILAN-NALPENSA, ITALY " FoM ¢ 21
o2 NEIXIAN, P. R. CHINA " FGN 0 328
"4 MATSUYAMA, SHIKIKU, JAPAN [ FoN 29 862
nTR NYRTLE SEACH, SC, USA N YES 4864 504
"y NTUARA, TANZANIA s FoN 37 312
nyy MIRI, SARAWAK, MALAYSIA " oM 3024 3244
"6 NAIMG, TAIWAN N FoN 8877 10980
w2t RAZATLAN, MEXICO [ FGM 976 s8¢
NAG NAGPUR, INDIA N Fou 2736

NAN wot, Fit s FoN 137 uis
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AIRPORT APTDEF HEMISPHR CONUS STGFY87 STGFYSS
NAP NAPLES, 1TALY N FGN 739 584
NAS NASSAU, BAHAMAS N FGN 7440 9851
NAT NATAL, BRAZIL H FGN 4380 4976
NBO NAIROBI, KENYA H FGN 1051 1087
NCE NICE, FRANCE N FGN 3675 5258
NCL NMSTLE, ENGLAND N FGN 1825 1589
NDD SUMBE, ANGOLA H FGN 10 0
NDJ N‘DJMENA CHAD N FGN 18 0
NGE H'GAW“DERE REP OF WERW N FGN 1006 902
NGO NAGOYA, JA’M N FGN 8577 6995
NIM NIAMEY, NIGER N FGN 62 0
NXC mxcuon MAURITANIA N FGN 110

NKG NANJING, P. R. CHINA N FGN 2476 2744
NLA NDOLA, ml‘ H FGN 701 508
NLK NORFOLK ISLAND, PACIFIC OCEAN s FCN 420 581
NNG NANNING, P. R. CHINA N FGN 1157 1042
NOS NOSSIBE, MADAGASCAR S FGN 508 614 -
NOU NOUMEA, NEU CALEDONIA S FGN 219 - 209
NOV HUAMBO, ANGOLA S FGN 520 630
NON NMI ARGENTINA S FGN 1876 1838
NRY T“YO-NARITA, JAPAN N FGN 0 640
NUE NUREMBURG, FRG N FGN 3516 4068
NVY NAVEGANTES, BRAZIL H FGN 2608 2556
OAJ JACKSONVILLE, NC, USA N YES 2628 1
OAK OAKLAND, SAN FRANCISCO, CA, USA N YES 27453 25240
00E ODENSE, ' DENMARK N FON 567

0GG KMIJLUI MAUI, MA, US N NO 279462 21757
OGN YNAWNI -JIMA, JAPAN N FGN 0

oGX OUARGLA ALGERIA N FGN 836 552
ond OHRID, YUGOSLAVIA N FGN 292 523
(1} ] OITA, JAPAN N FGN 854 818
OKA OKINAWA, RYUKYU IS, JAPAN N FGN 11818 13972
oxC OKLANOMA CITY, OK, USA N YES 25165 27072
oKJ OKAJAMA, JAPAN N FGN 0 923
oLs OLBIA, ITALY N FGN 40 42
oA OMAMA, NB, USA N YES 10800 10871
OME NONE, 'AS, 'US N NO 2272 2232
ONT ONTARIO, CA, USA N YES 33033 34539
0oL GOLD COAST, LD, AUSTRALIA $ FGN 2012

oPo OPORTO, PORTUGAL N FGN 3349 3331
oRD CHICAGO-O'HARE, IL, USA N YES 59562 79401
ORF NORFOLK-VA. BEACN, VA, USA ] YES 26618 20845
ORN WORCESTER, MA, USA N YES 719 2976
ORK CORK, IRELAND N FGN 2

ORN ORAN, ALGERIA N FGN 4524 4495
oRY PARIS - ORLY ARPT, FRANCE N FON 6940 8806
08A OSAKA, JAPAN N FGN 1792 1262
OS1. OSLO, NORWAY N FGN 14168 0
osM MOSUL, 1RAQ N FGN 312 314
orp SUCHAREST-OTOPENT, ROMANIA [ FON 87 405
onz KOTZEBUE, AS, US N NO 2082 2050
QUA OUAGADOUGOU, BURKINA FASO u FGN 14 0
o OUJOA, [ FGN 402 386
ouE QUESSO, PECP REP OF CONGO [ FGN 28 260
022 OUARAZATE, MOROCCO " FoN 161 395
PAP PORT AU PRINCE, WAITI N FoM 0 88 .
PAT PATHA, INDIA N FON 973 4408
] VEST PALN BEACH, FL, USA N vES 10310 %60
4 PARAMARIBO, REP OF SURINAME N FGN 106 106
et PUCALLPA, PERV s FoM 586 110
PoL PONTA DELGADA, PORTUGAL (AZORES) N FoN 886

PoOP PUNTA DEL mz, URUGUAY s FGN 2332 1676
POX PORTLAND N YES 18968 17604
PEX oE1JIN, b, l. cma N FGN 9169 9152
PEN PUERTO MALDONADO, PERU s FGi 0 %
PEN PENANG, MALAYSIA n FoN 9062 9591
’eR PERTH, WA, AUSTRALIA s FGN " 1503
eV PESHAUAR, ' PAXISTAN N FGN 418

4+ PORT WARCOURT, Jiaeaia N FGN 208 707
e PORT WEDLAND, WA, AUSTRALIA s Fou 130

”m mmmlmmlmw, PA, USA ves 34184 45759
s PHITSANALOK, THAILAND " ™ 1460 1464
X PROENIX, AZ, USA N YES 163588 177325
PIA PEORIA, " vES 309 603
g TAPA- sr. immum, L, USA " ves 302 0
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AllPﬁf APTDEF
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GLASGOV- mswxcx, SCOTLAND
PITISBURGH, PA,

PIURA, PERU

PORT ELIZABETH, SOUTH AFRICA
PEMBA ISLAND, TANZANIA
PUERTO MONTT, CHILE
PORTSMOUTH, UK

PALMA MALLORCA ISLAND, SPAIN
PALERMO, I1TALY

PALNERSTON, NEW ZEALAND
POONA, INDIA

POINTE NOIRE, PEOP REP OF CONGO
PENSACOLA, FL, USA
PETROLINA, BRAZIL

PORTO ALEGRE, BRAZIL

PORT GENTIL, GABON

PEMBA, MOZAMBIQUE

PORT OF SPAIN, TRINIDAD/TOBAGO
PAGO PAGO,

PROSERPINE, QLD, AUSTRALIA
PRAGUE, CZECHOSLOVAKIA

PISA, 1TALY

PASCO, WA, USA

PETERSBURG, AS, US

PASNI, PAKISTAN

PALN SPRINGS, CA, USA
POSADAG, ARGENTINA

PANAMA CITY, PANAMA

PUEBLO, CO, USA

PUNTA ARENAS, CHILE

PULA, YUGOSLAVIA

PROVIDENCE, RI, USA

PORTO VELHO, BRAZIL

PUERTO VALLARTA, MEXICO
PORTLAND, ME, USA

PORTO SANTO, PORTUGAL (MADEIRA)
PORT SUDAN, SUDAN

TREVISO, ITALY

ARAR, SAUDI ARABIA

RAFHA, SAUDI ARABIA

RAJKOT, INDIA

MARRAKECH, MOROCCO

RAPID CITY, SO, USA

RAROTONGA, COOK ISLAND, S. PACIFIC

RASHT, IRAN
RABAT. MOROCCO
RIO BRANCO, SBRAZIL
RIO CUARTO, ARGENTIMA
REDDING,
RALEIGH" wuuwt NC, USA
RECIFE, BRAZIL'
TRELEW, ARGENTINA
RESISTENCIA, ARGENTINA
RIO GRANDE, ARGENTINA
RIO GALLEGOS, ARGENTINA
RHODES, mzcs
RICHMOND
RICJA, Péuu
RIYAN, YEMEN
RIJEKA, YUGOSLAVIA
RAS AL KNAIMAN, U. A. EMIRATES
i, e

[
ROANOKE, VA, USA
MONROVIA ROBERTS, LISERIA
ROCHESTER, NY, USA
ROCKNAMPTON, OLD, AUSTRALIA

KOROR, PALAU ISLANO, PACIFIC OCEAN

ROSARTO, ARGENTINA
ROTORUA, NEW ZEALAND
RAIPUR, INOIA

, NORVAY
FORT MYERS REGIONAL, FL, USA
ROATAN, HONDURAS
RIYADH, SAUDI ARABIA

HEMISPHR CONUS
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AIRPORT APTDEF HEM]SPHR CONUS STGFYB?7 STGFYBS
RUN REUNION ISLAND, INDIAN OCEAN ] FGN 436 410
SAD SABA, NETH. ANTILLES X FGN 0

SAH SANAA, YEMEN N FGM 1580 1379
SAL SAN SALVADOR, EL SALVADOR ] FGN 6574 =N
SAN SAN DIEGO, CA, USA ] YES 36109 45848
SAO SAD PAULO, BRAZIL s FGK 0 4
SAP SAN PEDRO, SULA, HONDURAS N FON UN 4099
SAT SAN ANTONIO, TX, USA N YES 31907 36421
SAV SAVANNAH, GA, USA N YES 5077 4364
SBA SANTA BARBARA, CA, USA N YES 2895 3035
SaN SOUTH BEND, IN, USA L] YES 1496 1708
sce PRUDNOE BAY, DEADHORSE, AS, US N NO 3834 3908
ScK STOCKTON,CA, USA (] YES 187

SeL SANTIAGO, CHILE S FGN 3733 5184
Sci SAARBRUECKEN, FRG ] FGN 0

SOA BAGHOAD-SADDAM, IRAQ [} FGN 259 1451
SO0 LUBANGO, ANGOLA s FGN 862 784
SOE SANTIAGO DEL ESTERO, ARGENTINA s FGN 910 732 .
SOF LOUISVILLE, KY, USA N YES 11936 11837
$0J SENDAI, JAPAN N FCN 2796 3276
SOK SANDAKAN, SABAN, MALAYSIA ] FGN 2190 2196
SbQ SANTO DOMINGO, DOMINICAN REP N FGN 0 124 |
SEA SEATTLE/TACOMA, WA, USA N YES 27059 29147 ‘
S€2 MAKE IS. SEYCHELLES IS. S FGN 0 93
SFA SFAX, TUNISIA N FGN 186 194
SFN SANTA FE, ARGENTINA S FGN 624 784
SFO SAN FRANCISCO-OAKLAND, CA, USA N YES 82408 78067
SGF SPRINGFIELD, MO, USA N YES 3704 2335
SHA SHANGHAL, P. R. CHINA N FGN 1678 2060
SHE SHENYANG, P. R. CHINA ] FGN 208 400
SH1 SHIMOJISHIMA, JAPAN N FGN 0 0
SHJ SHARJAM, U. A. EMIRATES N FGN 2588 2845
SHV SHREVEPORT, LA, USA N YES 3098 3472
SHY SHARURAN, SAUDI ARABIA ] FGN 730 730
SIA XI AN, P. R. CHINA ] FGN 848 991
SI0 SAL, CAPE VEROE ISLAND ] FGN 10 40
SIN SINGAPORE, SINGAPORE " FGN 6631 6354
stY SITKA, AS, US ] NO 778

$JC SAN JOSE, CA, USA " YES 37310 37278
SJ0 LOS CABOS, MEXICO N FGN 0

SJd SARAJEVO, YUGOSLAVIA ] FGN 174 356
sJo SAN JOSE, COST RICA ] FGN 3317 3409
sV SAN JUAN, PUERTO RICO N FGN 0 60
$KG THESSALONIXI, GREECE ] FGN 1987 1721
$X0 SOKOTO, MIGERIA N FGN 1182

sxp SKOPJE, YUGOSLAVIA ] FGN 210 710
sx$ SKRYDSTRUP, DENMARK N FGN 4 0
sx2 SUKKUR, PAKISTAN N FGN 546 720
SLA SALTA, ARGENTINA ° s FGM 1934 1947
sLC SALT LAKE CITY, UT, USA N YES 77961 72870
stL SALALAN, OMAN " FGN 882 964
sL2 SAO LUIZ, MARANHAO, BRAZIL s FGM 3629 4701
SHF SACRAMENTO, CA, USA N YES 18876 26452 .
C SAMOS [SLAND, GREECE . ] FGM 1678 1
SNA ORANGE COUNTY, CA, USA (] YES 24680 22489
SNN SHANNON, IRELAND ] FGN 1999 2718
$HO SAKON NAKNON, THAILAND (] FGN $66 282 .
SOf SOFIA, BULGARIA ] FGN on S47
SPC SANTA CRUZ LA PALMA, CANARY IS. ] FGN 0 1272
sPP MENOMGUE, ANGOLA s FGN 226

Py SPLIT, YUGOSLAVIA N FOM 1592 2213
srQ SARASOTA/BRADENTON, FL, USA % YES 657

SSA SALVADOR, BRA2IL s FGN 9230 11330
$SG MALABO, EQUATORIAL GUINEA ] FoM 126

ST ST LOUIS, MO, ] YES 25M7
$TH SANTAREM, BRA2IL ] FGM 3318 3913
ST LONDON-STANSTED, ENGLAND, UK (] FGN 0 876
sTR STUTTGART, FRG ] FGN 18747 19270
(184 ST THOMAS, VIRGIN 1SLANDS ] FGN 748

STV SURAT, INDIA ] FGN 0 0
sTX ST CROIX, VIRGIN ISLANDS N FGN 730 732
W SUVA, FlJI ] FGN 650 582
s S1oUX CITY, 10, USA N YES 1536 2844
Ve SAMBAVA, MADAGASCAR s FGN 27 220
Ve STAVANGER, NORWAY N FGN 16946 18466
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APTDEF

NOSCON- suutmve U.S.$.8.
KUITO, ANGOLA

SEVILLE, SPAIN

SHANTON, P, I. CHINA
STRASBOURG, FRANCE

BERLIN, GOR

SRINAGAR, INDIA

SHEMYA 1S., AS, USA
SYONEY, N, s v., AUSTRALIA
SYRACUSE, NY, USA

SHIRAZ, [RAN

SALZBURG, AUSTRIA

TAIZ, YEMEN

TABORA, TANZANIA

TUMBES, PERY

TABATINGA, SRAZIL
TONGATAPU, TONGA ISLAND, PACIFIC
TABRIZ, 1RAN

TBESSA, ALGERIA

TERCEIRA, PORTUGAL (AZORES)
TETE, MOZAMBIOUE

TEZPUR, INDIA

TEFE, BRAZIL

TENERIFE, SPAIN

TENERIFFE- ~REINASOFIA, CANARY ISLAND

TITOGRAD, YUGOSLAVIA
KUALA, TERENGGANU, MALAYSIA
TANGA, TANZANIA

TEGUCIGALPA, HONDURAS
TERESINA, PTAUI, BRAZIL
TENRAN, xm

TIRANA, ALBANIA

TAIF, SAUDI ARASIA

TINDOUF, ALGERIA

TRIPOLL, LIBYA

TIVAT, YUGOSLAVIA

KIGOMA, TANZANIA

TULEAR, MADAGASCAR
TALLAKASSEE, FL, USA

TILINSEN, ALGERIA

TOULOUSE, FRANCE

TEL AVIV-YAFO, ISRAEL
TAMATAVE, MADAGASCAR
TAMANRASSET, ALGERIA

SAD TOME ISLAND, SAD TOME ISLAND

TANPA/ST PDETERSSURG, ML, USA
TAIPEL, TATUAN

TARAPOTO, PERY

TRONDNELN, MORVAY

TRI-CITY AIRPORT, Tn, UsA
TURIN, TTALY

TutiLo, pery

mvm:‘ 1WA

;w: ’. R, cnm u
. AUSTRAL

011083, aim

TAITUNG, TASWAN

TUCUMAN, ARGENT INA

TULSA, 0K, USA

TUNIS, TUNISIA

TUCURUT, BRAZIL

TUCION, ‘A2, usA
TABUK, “sauds Amag1A
LACE fANOE, CA, USA

, SABAN, NALAYSIA




AIRPORT APTOEF

VEST BERLIN, GERMANY
TALARA, PERU

TAIYUAN, P. R. CHINA
KNOXVILLE, TN, USA

SAN JUAN, ARGENTINA

UBERABA, BRAZIL

UBE, JAPAN

UBON PATCHATHANI, THAILAND
UBERLANDIA, BRAZIL

UDAIPUR, INDIA

QUEL IMANE, MOZAMBIQUE

QUETTA, PAKISTAN

QUITO, ECUADOR

UNALAKLEET, AS, US

SURAT THANI, THATLAND
GURAYAT, SAUDI ARABIA
USHUAIA, ARGENTINA

UDON, THANI, THAILAND
UPINGTON, SOUTH AFRICA
UTAPAO, THAILAND

NEW VALLEY, ARAB REP OF EGYPT
VALVERDE, CANARY [SLANDS

SAD PAULO - VIRACOPOS, BRAZIL
VIEOMA, ARGENTINA

VICTORIA FALL, 2IMBABVE
SAURING, ANGOLA

VIENNA, AUSTRIA

DAKHLA, MOROCCO

VITORIA, ESPIRITO SANTO, BRAZIL
VALENCIA, SPAIN

VILLA GESELL, ARGENTINA

PORT VILA, VANUATU

VARANASE, INDIA

VERONA, 1TALY

VIENTIANE, LAOS
VISHAKHAPATNAM, INDIA

SANTA CRUZ, VIRU VIRU, BOLIVIA
LICNINGA, MOZAMBIQUE

WARSAY, POLAND

WINONOEK, NAMIBIA

WAKKANAT, JAPAN

VELLINGTON, NEW ZEALAND
WRANGELL, AS, US

WUNAN, P, R. CHINA

XIAMEN, P. R. CHINA

JEREZ DE LA FRONTERA, SPAIN
YAKUTAT, AS, US

SAULT STE MARIE, ONT., CANADA
YAOUNDE, REP OF CAMEROON

BAIE COMEAU, QUEBEC, CANADA
SAGUENAY, QUE, CANADA
SRANDON, 'MAN, ' CAMADA
CAMBRIDGE BAY, MVT, CANADA
CASTLEGAR, BC, CAMADA
CHATNAM, NB, CANADA

CHARLO, NS, CANADA

DEER LAKE, nm.(‘é CANADA

DAVSON CREEK, BC, CANADA
EDNONTON, ALTA, CANADA
INVIK, T

10ALIVE, T, CANADA

FREDERICTON, ‘WS, CANADA

FLTY FLON, MAN, CAMADA

YONAGD, JAP,

LA GRANDE, GUE, CANADA

KUUJJUARAPIK, GUE, CAMADA
CANADA

NAY RIVER, T, CANADA
NALIFAX, NS, CANADA
STEPRENVILLE, NFLD, CANADA
G &

L}
FT NOMRRAY, ALTA, CANADA
YURIMGUAS, PERY

KEMISPHR CONUS STGFY87 STGFY88

[ FGN 17486 18958
S FGN 12 700
N FGN 104 122
N YES N7 5269
S FGN 546 706
$ FGN 1186 1464
N FGN 2496 111
N FGN 730 732
$ FGN 1186 1464
N FGN 1460 2126
S FGN 418 420
N FGN 832 1566
3 FGN 1609

N LY 4 270
N FGN 798 1272
N FGN 740 942
S FGN 1804 1544
[ FGN 738 732
$ FGN 882 856
N FGR 0 184
N FGN 315 312
L FGN 1729 1335
s FGN 104 6
$ FGN 416 460
$ FGN 610 1292
S FGN 252 234
] FGN 5820 6195
N FGN 8 58
S FGN 2878 3794
[ FGN 206 342
S FGN 154 148
S FGN 251 560
N FGN 3150 2686
[ FGN 0 3
] FGN 0 52
N FGN 1722 1774
$ FGN 104 208
$ FGN 312 318
N FGH 1027 755
$ FGN 18462 1988
L] FGN 0 550
s FGN 17828 28370
N N0 1460 1464
N FGN 2002 2073
L] FGN 2254 3433
[ FGN 0 0
N N0 1460 1464
" FGM 3540 3286
" FGN 4147 3353
L] FGN 276 106
L] FGN $20 264
N FGu 1252 968
L FGN 239 296
] FGN 626 364
[ FGN 626 550
N FGN 626 550
N Foi 835 2432
N FGM 626 310
N FGN 11693 10938
[ FGN 745 912
" FGi 1769 1576
] FGN 1342 1054
] FGN 420 374
[ FGN 2190

N FGM 1044 1092
[ FGN 522 524
L FGN 832 848
N FGN 2699 1520
N FGN 1252 1

L FGN 146224 14832
L] FGN 144

L] FGN 2650 2004
L] FGN 8790 73
L) FGN 1148 1152
s FGN 210
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AIRPORT APTDEF

...............................................................................

™

MONTREAL MIRABEL, QUE, CANADA
YANBU, SAUDI ARABIA
YMGSTM, OH, USA

YOLA, NIGERIA

OTTAWA, ONT, CANADA

PRINCE RUPER", 8C, CANADA
QUESEC, QUE, CANADA

THE PAS, MAN, CANADA

WINDSOR, ONT, CANADA

WATSON I.AKE " CANADA

MONCTON, NB, CANADA
REGINA, SASK, CANADA
THUNDER BAY, ONT, CANADA
GRAMDE PRAIRIE, ALBA, CANADA
GANDER, NFLD, CANADA
SYONEY, NS, CANADA
QUESNEL, BC, CANADA
RESOLUTE, NT, CANADA
SUBDURY, ONT, SANADA
SAINT JOHN, NB, CANADA
£T SNITH, NWT, CANADA
NANISIVIK NWT, CANADA
THOMPSON, MAN, CANADA
MONTREAL, QUEBEC, CANADA
YU, AZ, USA

HALL BEACN, NWT, CANADA
VAL D'OR, QUE, CANADA

FT CHIMO, QUE, CANADA
NORMAN WELLS, NWT, CANADA
VANCOUVER, 8C, CANADA
WINNIPEG, MAN, CANADA
WABUSH, NFLD, CANADA
WILLIAMS LAKE, BC, CANADA
CRANBROOK, BC, CANADA

EDMONTON-MUNICIPAL, ALBERTA, CANADA

SASKATOON, SASK, CANADA
FT ST JONN, BC, CANADA
PRINCE GEORGE, 8C, CANADA
TERRACE, 8C, CANADA
LONDON, ‘ONT, CANADA
VHITENORSE, YT, CANADA
CALGARY, ALBERTA, CANADA
SHITHERS, BC, CANADA

FT NELSON, BC, CANADA
PENTICTON, BC, CANADA
CHARLOTTETOMM, PEI, CANADA
VICTORIA, 8C, CANADA
LYNN LAXE, MAN, CANADA
CHURCHILL, MAN, CANADA
GOOSE BAY, NFLD, CANADA
ST JOHNS, 'NFLD, CAMADA
MONT JOLI, QUE, CANADA
TORONTO, ONTARIO, CANADA
YELLOWKNIFE, WWT. CANADA
SANDSPIT, BC, CANADA
PORT MARDY, BC, CANADA
SETP-1LES, GUE, CANADA

2A0AR A
ZAGRES, YUGOSLAVIA
ZAMEDAN, 1RAN
TEMUCO, ENILE

ZHANGJTANG, P. R. CHINA
IXTAPA/ZIIATANE J0,” MEXICD
ZANZIBAR, TANZANIA

e, S TIERLAND
ZAKINTHOS, GREECE

CHURCHILL FALLS, NFLD, CANADA

NEMISPHR CONUS
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APPENDIX B

CONTENTS OF FAA BIRD INGESTION DATA BASE
BOEING 737 AIRPLANE
OCTOBER 1986 - SEPTEMBER 1988

This appendix presents the contents of the Boeing 737 bird ingestion data base
maintained by the FAA,  The appendix presents actual data extracted from the FAA
data base, and it consists of two sections. The first section contains the bird
ingestion data supplied by the engine manufacturers and the second section

contains data supplied to the FAA from other sources. The data base contents are
described below:

COLUMN

DESCRIPTION OF COLUMN CONTENTS

EDATE

EVT#

ENG_POS

ETIME

SIGN_EVT

AIRCRAFT

POF

ALTITUDE

SPEED

Date(mm/dd/yyyy) of ingestion event.

FAA ingestion event sequence number reflecting order in which events
were entered into the FAA bird ingestion data base.

Engine position of engine ingesting bird. Since each engine ingestion
event has a unique record in the data base, duplicate event numbers
indicate multiple engine ingestion events. This column provides
record uniqueness in such cases.

1 - left engine of 737 airplane
2 - right engine of 737 airplane

Local time of bird ingestion.

Significant event factors.
AIRWRTHY -~ engine related airworthiness effects
INV POS LOSS - involuntary power loss
MULT BIRDS - multiple birds in 1 engine

MULT ENG ~ multiple engine ingestion (1 bird
in each engine)

MULT ENG-BIRDS - multiple engine ingestion

and 1 or both engines sustained multiple
bird ingestion

TRVS FRAC - transverse fan blade fracture

OTHER - other significant factor, may be reported in narrative
remarks

NONE - no significant factor noted

737 aircraft type.

Phase of flight during which bird ingestion occurred.
(TAXI; TAKEOFF;CLIMB ; CRUISE; APPROACH ; LANDING ; UNKNOWN)

Altitude (ft. AGL) at time of bird ingestion.

Air speed (knots) at time of bird ingestion.

e —r—— e — g e
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FL_RULES

LT_COND

WEATHER

CREW_AC

CREW_AL

BIRD_SEE

BIRD NAM

BIRD_SPE

#_BIRDS

WT_0Z_1

CTY_PRS

AIRPORT

LOCALE

Flight rules in effect at time of bird ingestion. >
IFR - instrument flight rules
VFR - visual flight rules
UNK - unknown

Light conditions at time of bird ingestion.
(DARK; LIGHT ; DAWN;DUSK;etc.)

Weather conditions at time of bird ingestion.

Crew action taken in response to bird ingestion.
ATO -~ aborted takeoff
ATB - air turnback
DIV - diversion
UNK - unknown
NONE - no crew action taken
N/A - not applicable
OTHER - some action taken, may be specified in narrative remarks

Indicates whether crew alerted to presence of birds at time of bird
ingestion.
(YES ;NO ; UNKNOWN)

Indicates whether ingested bird(s) seen prior to ingestion
NO - not seen
YES ~ seen
SEVERAL - 2 to 10 birds observed
FLOCK - more than 10 birds observed

Common bird name. Trailing asterisk (*) implies bird not positively
identified as such.

Species of positively identified bird., Alphanumeric identification
code which conforms to Edward'st convention.

Number of birds ingested. An asterisk (*) implies more than one bird
but the exact count 1is unknown.

Weight (o0z.) of first ingested bird.

Scheduled city pairs of aircraft operation.
(from code:to code) 3 letter city airport code.
Reference AIRPORT column in Appendix A.

Airport at which bird ingestion event occurred.
3 letter city airport code. Reference AIRPORT
column in Appendix A.

Nearest town, state, country, etc.

+ Edvards, E.P., "A Coded List of Birds of the World,"

IBSN:911882-04-9, 1974,
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US_INCID
ENGINE

DASH

DMG_CODE.

SEVERITY

Indicates whether bird ingestion occurred within United States
boundaries.
(YES;NO)

Engine model. (CFM56;JT8D)
Fngine dash number

Letter codes summarizing engine damage resulting from the bird
ingestion. This cclumn does not exist in the actual FAA data base, but
was developed by the contractor to compress 17 YES/NO damage fields
into a single column. A letter code appears for damage columns whose
values are YES, Fach page of damage information contains a legend
identifying the damage type. In the explanation of damage codes below,
a number in parentheses indicates the damage severity code which is
further explained in the SEVERITY column, The data base column name is
given 1in the explanation of the damage code.

A(4) - ENG DAM; engine damaged due to bird ingestion

B(3) - LEAD _EDG; leading edge distortion/curl, minor fan blades

C(3) - BEN/DEN; 1 to 3 fan blades bent or dented

D(2) - BE/DE73; more than 3 fan blades bent or dented

E(3) - TORNt3; 1 to 3 fan blades torn

F(2) - TORN73; more than 3 fan blades torn

G(2) - BROKEN; broken fan blade(s). leading edge and/or tip pileces
missing; other blades also dented

H(3) - SHINGLED; shingled (twisted) fan blades

1(1) - TRVSFRAC; transverse fracture - a fan blade broken chordwise
(across) and the piece liberated (includes secondary hard

object damage)

J(2) - SPINNER; dented, broken, or cracked spinner (includes spinner
ceo)

K(1) - COk.; bent/broken compressor blades/vanes, blade/vane clash,
blocked/disrupted airflow in low, intermediate, and high
pressure COmpressors

L(3) - NACELLE; dents and/or punctures to the engine enclosure
(includes cowl)

M(1) - FLANGE; flange separations

N(2) - RELEASED; released (walked) fan blades (blade retention
mechanism broken)

0(1) -~ TURBINE; turbine damage

P - OTHER; any damage not previously listed

Q -~ UNKNOWN

NOTE: The maximum number of damage codes listed for an engine
ingestion event is three. These three damage codes reflect
the most severe damage that occurred. There may be other
damage that occurred which is less severe that may be listed
in the remarks column,

Numeric code indicating the severity of engine d-mage resulting from
the bird ingestion. This column does not exist in the actual FAA data
base, but was developed by the contractor as a result of an analysis of
reported damage in the data base. The lower the severity code, the
more severe the damage. The geverity rating assigned to a flight is
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determined as the lowest severity rating attained by any of the damage
categories. The corresponding severity ratings for each damage
category were given in parentheses in the DMG_CODE discussion above.

1 - most severe damage (damage is known)
t 2 - moderately severe damage (damage is known)
3 - least severe damage (damage 1s known)
4 - damage indicated, but not specified

POW LOSS Degree of power loss as a result of bird ingestion
- NONE - no power loss
EPR DEC - engine pressure ratio decrease
SPOOL DOWN - engine spooled down
N1 CHANGE - N1 rotor change
N2 CHANGE - N2 rotor change
COMPRESSOR -~ compressor surge/stall
UNKNOWN -~ unknown whether power loss occurred

MAX VIBE Maximum vibration reported as a dimensionless unit.

THROTTLE Voluntary throttle change by crew in response to bird ingestion.
ADVANCE - voluntary throttle advance
RETARD - voluntary throttle retard
IDLE - voluntary throttle retard to idle
CUTOFF voluntary throttle retard to cutoff
NONE - no voluntary throttle change

IFSD Indicate whether a voluntary In-flight shutdown occurred in response to
bird ingestion.
NO - no shutdown
VIBES - shutdown due to vibrations
STAL/SURG - shutdown due to compressor stall/surge
HI EGT - shutdown due to high exhaust gas temperature
EPR - shutdown due to incorrect engine pressure ratio
INVLNTRY ~ involuntary engine shutdown
PARAMTRS ~ shutdown due to incorrect engine parameters
VLNTRY - voluntary engine shutdown
OTHER - other reasons, may be listed in remarks
UNKNOWN - unknown cause for shutdown

RFMARKS  Narrative description providing additional information concerning some
aspect of the ingestion,
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DATA SOURCE: ENGINE MANUFACTURER

EDATE EVT# ENG_POS ETIME SIGN_EVT AIRCRAFT POF ALTITUDE SPEED FL_RULES LT_CONDS WEATHER CREW_AC CREW_
10/01/1986 11 NONE 300 UNKNOWN NONE

1070271986 22 16:20:00 NONE 300 CLIMB 700 1FR OVERCAST DIV

10/02/1986 32 NONE 300 TAXI 0

10/04/1986 235 2 NONE 200 UNKNOWN

10/05/1986 41 NONE 300 TAKEOF ¥ 100 160 VFR CLEAR ATB NO-
10/08/1986 52 NONE 300 TAXI 0 VFR LIGHT CLEAR NONE

10/10/1986 233 2 NONE 200 UNKNOWN

10/13/1986 61 8:00:00 MULT ENG 300 TAKEOFF 146 VFR DAWN SCATTERED ATB

10/13/1986 62 8:00:00 MULT ENG 300 TAKEQFF 146 VER DAWN SCATTERED ATB

1071471986 232 2 NONE 200 LANDING 0 125

10/16/1986 71 MULT ENG-BIRDS 300 APPROACH CLEAR NONE

10/16/1986 72 MULT ENG-BIRDS 300 APPROACH CLEAR NONE

10/19/1986 230 1 NONE 200 LANDING 0 90

10/19/1986 231 1 NONE 200 TAKEOFF

10/20/1986 228 1 NONE 200 UNKNOWN

10/20/1986 229 1 NONE 200 TAKEOFF 0 ATO

10/21/1986 226 2 NONE 200 TAKEQOFF

1072171986 227 1 NONE 200 TAKEOFF 145 ATB

10,/23/1986 62 1 MULT BIRDS 200 TAKEOF f NONE

10/25/1986 236 2 NONE 200 UNKNOWN

10/26/1986 81 MULT ENG 300 TAKEOFF VFR DIV

10/26/1986 82 MULT ENG 300 TAKEQFF VFR oiv

10/28/1986 91 MULT ENG-BIRDS 200 APPROACH

10/28/1986 92 MULT ENG-BIRDS 200 APPROACH

10/28/1986 10 1 NONE . 300 UNKNOWN : NONE

1072971986 11 1 NONE 300 TAKEOF f 0 130 VFR DAY PARTLY CLOUC ATB YES
10/29/1986 12 1 NONE 300 CLIMB 90 NONE

10/30/1986 225 1 NONE 200 LANDING 0 20

11/01/1986 13 1 NONE 200 UNKNOWN

11/03/1986 14 1 NONE 360 UNKNOWN 0 NON®

1170471986 15 1 NONE 300 TAKEQFF 0 <100 VFR OVERCAST NONE NO
11/04/1986 73 2 NONE 200 TAKEOFF 0 145

1170471986 161 1 NONE 200 UNKNOWN

11/07/1986 16 2 NONE 200 UNKNOWN

11/0771986 74 1 NONE 200 LANDING 0125

1170971986 17 1 NONE 300 UNKNOWN NONE

11/09/1986 18 2 NONE 300 APPROACH NONE

1171071986 19 2 NONE 300 UNKNOWN NONE

11/10/1986 20 1 21:13:00 NONE 200 TAKEOF F 100 VFR DARK CLEAR NONE YES
11/14/1986 75 1 NONE 200 TAKEQF F 0 145 ATB

1171671986 76 1 NONE 200 TAKEQF F 0 ATO

1171571986 21 1 18:30:00 MULT ENG-BIRDS 200 TAKEOFF DARK NONE NO
11/15/1986 21 2 18:30:00 MULT ENG-BIRDS 200 TAKEOFF DARK NONE NO
1171571986 22 2 NONE 300 UNKNOWN NONE

11/15/1986 23 2 NONE 300 LAND NG NONE

1171871986 24 2 NONE 300 TAKEOF F AT8

1172071986 25 1 15:51:00 NONE 200 TAKEOFF 0 120 VFR LIGHT CLEAR NONE NO
1172271986 26 1 23:08:00 NONE 200 APPROACH 500 DARK CLEAR NONE

1172371986 27 1 MULT ENG 300 UNKNOWN

1172371986 27 2 MULT ENG 300 UNKNOWN NONE

1172371986 28 1 13:00:00 NONE 300 TAKEOFF LIGHT CLEAR NONE

1172471986 300 1 MULT ENG 200 UNKNOWN

11/24/1986 300 2 MULT ENG 200 UNKNOWN

1172671986 29 1 15:50:00 NONE 200 TAKEOFF 0 VFR LIGHT CLEAR OTHER NO
11/726/1986 30 2 19:30:00 NONE 200 TAKEOFF o) DARK

1172771986 311 NONE 300 LANDING NONE

1172971986 77 1 NONE 200 LANDING

12/03/1986 32 1 7:14:00 MULT BIRDS 200 UNKNOWN

12/08/1986 34 1 16:00:00 NONE ) 300 APPROACH OVERCAST NONE

12/12/1986 35 2 19:00:00 NONE 300 CLIMB 500 180 VFR DARK CLEAR NONE

1271371986 36 1 MULT BIRDS 300 CLIMB 500 . 1FR RAIN ATB

12/13/1986 79 2 MULT BIRDS 200 UNKNOWN

1271471986 37 2 15:30:00 NONE 300 CLIMB 1000 190 1fR DAY OVERCAST AT8 NQ
1271471986 S7 2 NONE 200 TAKEOFf 0 100 ATB

12/15/1986 81 NONE 200 TAKEOF f 0 145 ’

1271771986 38 2 NONE 200 LANDING 0 ATB NO
1271771986 162 2 NONE 200 UNKNOWN

12/19/1986 82 2 NONE 200 LANDING 0 90

1272071986 58 1 NONE 200 TAKEOFF 0 130 ATB

12724671986 237 2 NONE 200 TAKEOFF

1272671986 42 2 TRVS FRAC 200 CLiMg 150 OVERCAST ATB

12/31/1986 39 1 11:39:00 MULT ENG 300 LAND NG LIGHT CLEAR NONE

1273171986 39 2 11:39:00 MULT ENG 300 LANDING LIGHT CLEAR NONE

0170271987 43 2 NONE 200 TAXEOFF 0 50 ATO

01/02/1987 301 1 NONE 200 LANDING 0 115




FL_RULES

VFR
VER

—— -

LT_CONDS

LIGHT

DAWN
DAWN

DAY

DARK

CARK
DARK

LIGHT
OARK

LIGHT

LIGHT

DARK

DARK

DAY

LIGHT
L IGHT

WEATHER

OVERCAST
CLEAR
CLEAR

SCATTERED
SCATTERED

CLEAR
CLEAR

PARTLY CLOUC

OVERCAST

CLEAR

CLEAR
CLEAR

CLEAR

CLEAR

OVERCAST
CLEAR
RAIN

OVERCAST

OVERCAST
CLEAR
CLEAR

CREW_AC

ATO

ATB
NONE

DIV
DIv

NONE
ATB
NONE

NONT
NONE

NONE
NONE
NONE
NONE
ATB

ATO

NONE
NONE
NONE
NONE
ATB

NONE
NONE

NONE
NONE
OTHER
NONE
NONE
NONE
ATB

ATB
AT8

A8

ATB

AT8
NONE
NONE
ATO

CREW_AL BIRD_SEE BIRD_NAM

NO-

NO

NO
NO

NC

NO

NO

NO

YES
FLOCK
FLOCK

FLOCK
FLOCK

SEVERAL
SEVERAL

FLOCK
SEVERAL

NO

NO

NO
KO

NO
SEVERAL

NO
YES

FLOCK

FLOCK

YES

YES

GULL*
GRAY - HEADED LAPWING
GRAY-HEADED LAPWING

STARLING
STARLING

ROCK DOVE
ROCK DOVE

ROBIN OR PIGEON*
GULL*

NIGHTHRAWK

ROCK DOVE
ROCK DOVE

GRAY - HEADED LAPWING

BLACK WINGED PLOVER
RING BILLED GULL

HERRING GULL

MALLARD

HERRING GULL

BIRD_SPE #_BIRDS WT_0Z_1

5N20
5N20

21275
21275

2Pt
2P1

ST5

2pP1
2P1

5N20

SN10
14N12

14N14

2084

14N14
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WWw OO

14.

14

n s~

14.

14

CTY_PRS

BOM-

-BOM

-TRV
ELS-
CcQu-

GAU-

PIT-ROA
PIT-ROA

. GAU-

-CHC

CLT-DCA
PEN-KUL

ORD-CLT
ORD-CLT

LIH-HNL
KUL - ARD

-WLG
-WLG
LLW-BLZ

. LGA-CLE

40.

40.

40.

MSO-MSO

ORD -MSY

FAT-BFL
OKA - MMY

AIRPORT

FAT

LOCALE

BELGRADE, YUGOSLAVIA
LAKE TAHOE, CA

CHENGOU, CHINA

CHINA

HARRISBURG, PA

BEIJING, CHINA

INDIA

KUNMING, CHINA

KUNMING, CHINA

BOMBAY, INDIA

DALLAS/FT WORTH, TEX-LOVE
DALLAS/FT WORTH, TEX-LOVE
TRIVANDRUM, INDIA

EAST LONDON, SOUTH AFRICA
CHINA

CALCUTTA, INDIA

GAUHATI, INDIA
GUALEQUAYCHU, CHINA

ORANGE COUNTY, CA
ORANGE COUNTY, CA
ROANOAK, VA

ROANOAK, VA

DALLAS/FT WORTH, TEX-LOVE
CHARLOTTE, NC
BIRMINGHAM, ALA

INDIA

KARACHI, PAKISTAN
ALBANY, NY
HYDERABAQ, INDIA

CHRISTCHURCH, NEW ZEALANS
SRINAGAR, INDIA

SAN ANTONIO, TEX
DENVER, COL

CHARLOTTE, NC

PENANG, MAY

BANGALORE, INDIA
BHUBANESWAR, INDIA
CHICAGO, IL

CHICAGO, It

CAIRNS, OLD.,AUSTRALIA
AMSTERDAM, NETHERLANDS
DALLAS/FT WORTH, TEX
LIHUE, KAUAL, HAWAL!
KEDAH, MALAYSIA

LAHORE, PAKISTAN
LAHORE, PAKISTAN
HOUSTON, TEX
WELLINGTON, NEW ZEALAND
WELLINGTON, NEW ZEALAND
LILONGWE, MALAWI

NEW YORK, NY

PORTLAND, ORE
BANGALORE, INDIA
ARGENTINA :
DALLAS/FT WORTH, TEX-LOVE
TENERIFE

AMSTERDAM, NETHERLANDS

SAN FRANCISCO/OAKLAND, CA
CHRISTCHURCH, NEW ZEALAND
MADRID, SPAIN
MISSOULA, MONT

TRIVANDRUM, IND1A
CHRISTCHURCH, NEW ZEALAND
BRAZIL

CHICAGO, IL

HOUSTON, TEX

HOUSTON, TEX

FRESNO, CA

MIYAKO JIMA, JAPAN



BIRD_SPE #_BIRDS WT_0Z_1

CTY_PRS

AIRPORT

LOCALE

SN20
SN20

21275
21275

AREA
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14.
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14.
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40.

BOM-

-BOM

-TRV
ELS-
Ccu-

GAU-

PIT-ROA
PIT-ROA

. GAU-

CLT-DCA
PEN-KUL

ORD-CLT
ORD-CLT

LIH-HNL
KUL - ARD

-WLG
-WLG

. LLW-BLZ
. LGA-CLE

MSO-MSO

ORD -MSY

FAT-8FL
OKA - MMY

BELGRADE, YUGOSLAVIA
LAKE TAHOE, CA

CHENGOU, CHINA

CHINA

HARRISBURG, PA

BEIJING, CHINA

INDIA

KUNMING, CHINA

KUNMING, CHINA

BOMBAY, INDIA

DALLAS/FT WORTH, TEX-LOVE
DALLAS/FT WORTH, TEX-LOVE
TRIVANDRUM, INDIA

EAST LONDON, SOUTH AFRICA
CHINA

CALCUTTA, INDIA

GAUHATI, INDIA
GUALEQUAYCHU, CHINA

ORANGE COUNTY, CA

ORANGE COUNTY, CA
ROANOAK, VA

ROANOAK, VA

DALLAS/FT WORTH, TEX-_OVE
CHARLOTTE, NC

BIRMINGHAM, ALA

INDIA

KARACHI, PAKISTAN
ALBANY, NY
HYDERABAO, INDIA

CHRISTCHURCH, NEW ZEALAND
SRINAGAR, INDIA

SAN ANTONIO, TEX

DENVER, COL

CHARLOTTE, NC

PENANG, MAY

BANGALORE, INDIA

BHUBANESWAR, INDIA
CHICAGO, IL
CHICAGO, IL

CAIRNS, OLD.,AUSTRALIA
AMSTERDAM, NETHERLANDS
DALLAS/FT WORTH, TEX
LIHUE, KAUAI, HAWALI
KEDAH, MALAYSIA

LAHORE, PAKISTAN

LAHORE, PAKISTAN

HOUSTON, TEX

WELLINGTON, NEW ZEALAND
WELLINGTON, NEW ZEALAND
LILONGWE, MALAW!

NEW YORK, NY

PORTLAND, ORE

BANGALORE, INDIA

ARGENT INA

DALLAS/FT WORTH, TEX-LOVE
TENERIFE

AMSTERDAM, NETHERLANDS

SAN FRANCISCO/OAKLAND, CA
CHRISTCHURCH, NEW ZEALAND
MADRID, SPAIN
MISSOULA, MONT

TRIVANDRUM, [NDIA
CHRISTCHURCH, NEW ZEALAND
BRAZ2(L

CHICAGO, IL

HOUSTON, TEX

HOUSTON, TEX

FRESNO, CA

MIYAKO JIMA, JAPAN

US_INCID ENGINE

NO
YES
NO
NO
YES
NO
NO
NO
NO
NO
YES
YES
NO
NO
NO
NO
NO
NO
NO
NO
YES
YES
YES
YES
YCs
vES
YES
NO
YES
NO
YES
NO
NO
NO
NO
YES
YES
YES
NO
NO
NO
YES
YES
NO
NO
YES
YES
NO *
NO
NO
YES
NO
NO
NO
YES
YES
NO
NO
YES
NO
NO
NO
YES
NO
NO
YES
NO
NO
NO
NO
YES
YES
YES
YES
NO

CFM56
CFM56
JT8D
JT8D
CFM56
CFMS6
CFMS6
J180
4780
CFMS6
CFM56
JT8D
JT80
JT80
JT80
CFM56
CFMS6
CFM56
JT80
J180
J180
J180
J180
CFMS56
CFMS56
CFMS6
J180
J180
CFM56
CFM56
CFM56
J18D
J180
J180
JT80
CFM56
J180
J18D
CFMS56
CFM56
CFMS6
JT8D
CFMS6
JT8D
J180
J18D
J180
J180
J180
J180
JT8D
CFM56
CFM56
J180
J18D
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PON_LOSS

NONE
NONE

NONE

NONE
NONE

NONE
NONE
NONE
NONE
NONE
NONE
NONE

NONE
NONE
NONE

NONE

NONE
NONE
NONE
NONE

NONE
NONE
NONE
NOKE
NONE
NONE
NONE
NONE
NONE
NONE

NONE
NONE
NONE

NONE
NONE
NONE

NONE
NONE

NONE

NONE

NONE
NONE
COMPRESSOR

MAX_VIBE THROTTLE !

5.0

3.0

5.0

3.8

5.0

HIGH

2.0
OFFSC

NONE

V1BS

HIGH

IDLE
NONE

NONE
NONE

NONE

NONE
NONE
NONE
NONE
NOKE
IDLE
NONE

NONE
NONE
NONE

NONE

NONE
NONE
NONE
NONE

NONE
NONE
NONE
NONE
IDLE
NONE
NONE
NONE
NONE
NONE

NONE
NONE
NONE

NONE
NONE
IDLE

NONE
NONE

NONE

NONE
NONE
10LE

NO
NO
NO

NC
NO

NO
NO

NC
NO
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ICID ENGINE  .DASM DMG_CODE SEVERITY  POW_LOSS MAX_VIBE THROTTLE [FSD REMARKS
CFM56 3 A,B 3 NONE 2.0 NONE NO
CFM56 3 A8 3 4.0 NONE NO
CFMS6 3 A,B 3 NONE NO
J180 A,G 2
CFM56 3 AH 3 NONE NONE NO AM EVENT, MEDIUM BIRD
CFM56 3 NONE NONE NO
J18D AH 3
CFMS6 3 A,8,E 3 5.0 IDLE NO
CFM56 3 NONE NONE NO
J18D THUD REPORTED
CFM56 3 NONE NONE NO
CFM56 3 NONE NONE NO
J180 9A
J180 17
JT8D
J180 A,C 3
JT80 17 A,C,G 2
J180 178 AC 3 YES VIBRATION, THUD, SMELL
J180 178 A,B 3 NONE NO 7 FAN BLADES REQUIRED LE TIP REPAIR
J180 AC 3 3 FAN BLADES BENTY
CFMS6 3 NONE NONE NO
CFM56 3 AN 3 NONE 3.0 NONE NO
J180 15 NONE NOKE NO
J180 15 NONE NONE NO TURBINE FAILED ON 11/10/86
CFM56 3 NONE NONE NO
CFM56 3 A,CH 3 NONE 5.0 10LE NO
CFM56 3 NONE NONE NO
J180
J180 15 NONE NONE NO
CFMS6 3 AN 3 NONE 3.8 NONE NO
CFM56 3 A,B,H 3 NONE NONE NO
JT80 NO °
JT8D A,C 3 NO
J180 15 NONE NONE NO
J180 174 NO
CFMS6 3 NONE NONE NO
CFM56 3 NONE NONE NO
CFM56 3 NONE 4.0 NONE NO
T80 154 A,C 3 KONE NONE NO
J18D NO
J180 NO
J180 15 A,C,E,G 2 NONE NONE NO
J180 15 A,G 2 NONE NOKE NO
CFMS6 3 A,CH 3 NONE NONE NO
CFM56 3 NONE NONE NO
CFMS6 3 ALH 3 NONE 5.0 IDLE NO
JT80 9A A,8,C 3 NONE NONE NO SMALL BIRD
418D 15 A,0,H 2 NONE NONE NO
CFM56 3 A & NONE NONE NO
CFMS6 3 A 4 NONE NONE NO
CFMS6 3 A,B,H 3 NONE HIGH NONE NO
JYBD O0DOR
J180 . . 0DOR
J180 174 A,D,G 2 NONE NONE NO OOOR [N CABIN
J180 7 A,C,G 2 NONE NONE NG
CFM56 3 NONE NONE NO
J180 NO
J180 A,G 2 NO
CFMS6 3 NONE NONE NO
CFMS6 3 AM 3 NONE 2.0 NONE NO
CFMS6 3 A,B 3 NONE OFFSC IDLE VIBES
J180 NO
CFM56 3 A,B,H 3 NONE NONE NO
J180 15 NONE NONE NONE - NO
J180 NO
J18o ADH 2 NONE NO ATB DUE TO WEATHER
J180 AC 3 NO
J180 oA NO
J180 15 A,C 3 NONE NONE NO
JT80 17a AC 3 YES
J180 7 A,0,F,G,I,N 1 vigs ¥#1 CMPT FIRE
CFMS6 3 NONE NONE NO
CFM56 3 ALH 3 NONE HIGH NONE NO
JT80 17 COMPRESSOR IDLE NO
J180
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DATA SOURCE: ENGINE MANUFACTURER

EDATE

01/04/1987
01/07/1987
01/08/1987
01/09/1987
01/09/1987
01/09/1987
01/09/1987
01/10/1987
01/16/1987
0171771987
01/19/1987
0172871987
01/28/1987
01/31/1987
02/06/1987
02/08/1987
02/10/1987
02/11/1987
02/17/1987
02/19/1987
0272371987
0272571987
0272771987
02/27/1987
02/28/1987
0370271987
0371071987
03/11/1987
03/12/1987
03/13/1987
03/16/1987
03/17/1987
03/18/1987
03/19/1987
03/21/1987
03/21/1987
0372171987
0372171987
03/21/1987
0372371987
03/25/1987
03/26/1987
03/26/1987
03/27/1987
03/28/1987
03/29/1987
03/29/1987
03/29/1987
03/30/1987
03/30/1987
0470171987
06/03/1987
04/03/1987
04/05/1987
0470771987
0470771987
04/0971987
04/11/1987
06/12/1987
04/14/1987
0471771987
0472171987
0472271987
06/23/1987
064/26/1987
04/26/1987
0570171987
0570171987
05/03/1987
05/04/1987
05/10/1987
05/10/1987
0571271987
05/17/1987
05/18/1987

302
44
83
84

238

303

304
45
40

361
106
107
246
108
109

267
248
310
mn
312
362

110
9%
m
95
313
249

Y N

NN 2 SN o Dt NN NN AN 2 N =t a R =N R NN N s o

SRR SN SN = NN NN o

-, an

2
1

12:

10

16:
10:
11

13:

13:
19:
15:

14:

23:

22:

8:

18:38:
22:00:

13:40:

EVT# ENG_POS ETIME

:30:

58:

:30:
00:
30:
55:

:10:

145:

50:
00:

:35:

10:
:00

59:
140
30:

03:
10:38:

00

00
00
00
00

00

:00

00

00
00

:00

00

:00

:00

00

00
00

00
00

SIGN_

INV POM LOSS

NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
MULT
NONE
NONE
NONE
NONE
NONE
NONE
NONE
MULT
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE

EVT

BIRDS

BIRDS

BIRDS

00 MULT BIRDS

AIRCRAFT POF

300
200
200
200
300
200
200
200
200
300
200
200
200
300
200
200
200
200
200
200
200
300
300
200
300
300
200
200
200
200
200
200
200
200
300
200
300
200
200
200

ALTITUDE

TAKEOFF 0
LANDING

LANDING 0
UNKNOWN

TAKEOFF 0
UNKNOWN

UNKNOWN

LANDING

TAKEOFF

TAKEOFF 0
CLIMB 200
LANDING

LANDING

LANDING 0
LANDING

UNKNOWN

TAKEQFF

UNKNOWN

TAKEOFF 35
TAKEOFF 0
CLIMB 10000
TAKEOFF
CLIMB
LANDING o]
TAKEOFF

UNKNOWN

LANDING

LANDING 100
UNKNOWN

TAKEOFF 50
UNKNOWN

UNKNOWN 400
UNKNOWN

APPROACH

LANDING

TAKEOFF 1200
TAKEQFF 0
UNKNOWN

UNKNOWN

UNKNOWN

TAKEOFF

TAKEOFF

LANDING

UNKNOWN

TAKEOFF 100
TAKEOFF

LANDING

LANDING

TAKEOFF

UNKNOWN

TAKEOFF " 0
TAX1 0
TAKEOFF

CLimMB 10
LANDING 0
UNKNOWN

TAKEOFF 0
CLIMB 600
APPROACH 100
UNKNOWN
UNKNOWN
TAKEQFF
CLinB
TAKEOFF
UNKNOWN
TAKEOFF
UNKNOWN
UNKNOWN
TAKEOFF 0
TAKEOF F

UNKNOWN

TAKEOFF

UNKNOWN

LANDING

APPROACH 300

O000O (= NeNa)

o o

SPEED

130

-vi
150

110

200

0 145

100

124
125

150
150

120
139
80

145
114
114

90
40

140
90

-1
160
140

130
210
110

150
Vi

140

FL_RULES LT_CONDS

VFR

VFR

VFR
VFR

VER

VFR

VFR

1FR

VFR

1FR

DAY

DAY

DAY

DARK

WEATHER

SCATTERED

ICcY
SCATTERD

CLEAR

CLEAR
CLEAR
SCATTERED

CLEAR
RAIN

OVERCAST

CLEAR

CLEAR
CLEAR

RAIN
CLEAR

CLEAR

SCATTERED

CLEAR
SCATTERED

SCATTERED

CLEAR
CLEAR
SCATTERED

CLEAR
CLEAR

RAIN

SCATTERED

CREW_AC

NONE
ATB
oIV
ATB
NONE
NONE
NONE

ATB
ATO
NONE
NONE
ATB

NONE

NONE
NONE
NONE
NONE
ATB
ATB
NONE
ATB
NONE
ATB
Al8

ATO

olv
NONE

NONE

ATB

ATB

F’w
CREW_AL BIR
SEV

NO
NO FLC
FLC
Fel
NO FLC
NO C+E
NO NG
YES
NO SEN
NC
NO SEN
NG

NC
YC(

N
NO OnE
FL(
SEN
NO YE!
YES SE?
NO NO
NO YE
NO YE



FL_RULES LT_CONDS WEATHER

VFR

VFR

VFR

VFR

VFR

VFR

VFR

IFR

VFR

IFR

DUSK

DAY

DAY

DAY

DARK

SCATTERED

Icy
SCATTERD

CLEAR

CLEAR
CLEAR
SCATTERED

CLEAR
RAIN

OVERCAST

CLEAR

CLEAR
CLEAR

RAIN
CLEAR

CLEAR

SCATTERED

CLEAR
SCATTERED

SCATTERED

CLEAR
CLEAR
SCATYERED

CLEAR
CLEAR

RAIN

SCATTERED

CREW_AC

NONE
ATB
DIV
ATB
NONE
NONE
NONE

ATB
ATO
NONE
NONE
AT8

NONE

NONE
NONE
NONE
NONE
AT8
ATB
NONE
ATB
NONE
ATB
ATB

ATO

oIV
NONE

NONE

ATB

ATB

CREW_AL

NO

NO

NO

NO

NO

NO

NO

NO

YES

NO
NO

NO

BIRD_SEE BIRD_NAM

SEVERAL
NO

FLOCK
FLOCK

FLOCK
FLOCK

ONE

NO
YES

SEVERAL

NO

SEVERAL

NO

NO

YES
NO

ONE

FLOCK
SEVERAL

YES

SEVERAL

NO
YES

YES

CROW*
HORNED LARK

CANADIAN GOOSE
GULL*
GULL*
GULL*

GOLDEN PLOVER

GLAUCOUS WINGED GULL

SHORE (HORNED) LARK

BLACK-HEADED GULL

DUCK OR GOOSE*

GULL*

SPOTTED THICK-KNEE

SWALLOW>

AMERICAN KESTREL
ROCX DOVE

BIRD_SPE #_BIRDS WI_0Z_1

17274
2430

5N25
14N22

17274

14N36

Nk

5K26
2P

- - -

-

128.

56.

1.5

15.

CTY_PRS

-AKL
-CHC

OAK-NR

RNO-DEN

. OGG-HNL

DUR-PLZ
PDX-RNO

-CHC
DEN - 0AK

LIH-HNL

. BAH-DHA

PIE-YYZ

MMY -OKA
JNB-DUR
JNB-WOK

FLL-PHL

-AKL
PLZ-LON

SYD-MEL

-CHC
WLG-DUD
~AKL

PLE-YY2
SAT-HOU

LET-HOU

AIRPORT

MMY
MEL
JAl

VNS
MAN
XFO
XFO
LsT
0AK
MUC
RNO
TG0
TGD
LCA
XFO
XFO
AKL
TRV
0GG
OUR
POX
MUC
ALB
STR
CHC
XFO
PEK
0AK
XFO
LIH
IXB
XfO
JAI

SYD
ZRK
MSP
PIE
PAT
XFO
UET
MMY
JNB
WOH
XFO
FLL
AKL
XFO
NCE
DEN
XFO
PLZ
FRA
CHC
KCH
Cccu
XFO
CPH
SYD
2T
FRA
DAL
XFO
PEN
MAN
XfO
WG
XFO
XFO
PIE
SAT
JRH
LT
BOM
CHC
LHR

LOCALE

MIYAKO JIMA, JAPAN
MELBOURNE, AUSTRALIA
JAIPUR, INDIA
VARANASI, INDIA
MANCHESTER, ENGLANC
AUCKLAND, NEW ZEALAM
CHRISTCHURCH, NEW ZE
LAUNCESTON, TASMANIA
SAN FRANCISCO, CA-0A
MUNICH, GERMANY
RENO, NEV

TITOGRAD, YUGOSLAV!A
TITOGRAD, YUGOSLAV!A
LARNACA, CYPRUS
SOUTH AFRICA

AUCKLAND, NEW ZEALAA
TRIVANDRUM, INDIA
KANULUI, MAUI, HAWA:
DURBAN, SOUTH AFRIC#
PORTLAND, ORE
MUNICH, GERMANY
ALBANY, NY
STUTTGART, GERMANY
CHRISTCHURCH, NEW ZE
CHRISTCHURCH, NEW 2f
BEIJING, CHINA

SAN FRANCISCO, CA-Cf

LIHUE, KAUAI, HAWA!!
BAGDOGRA, INDIA
SAUDI-ARABIA

JAIPUR, INDIA
SIDNEY, NSW, AUSTRAL
2URICH, SWIT2ERLAND
MINN./ST. PAUL, MIN*
ST. PETERSBURG, fL
PATNA, INDIA

QUETTA, PAKISTAN
MIYAKO JIMA, JAPAN
JOHANNESBURG, SOUTH
NAMIBIA, S.W. AFRIC/

FT.LAUDERDALE/HOLL ™.
AUCKLAND, NEW ZEALAs
GERMANY

NICE, FRANCE

DENVER, COL
AUCKLAND, NEW ZEALAN
PORT ELIZABETH, S. ¢
FRANKFURT, GERMANY
CHRISTCHURCH, NEW ZE
KUCHING, MALAYSIA
CALCUTTA, INDIA
ZAIRE

COPENHAGEN, DENMARK
SYONEY, NSW, AUSTRAL
ZAKINTHOS, GREECE
FRANKFURT, GERMANY
DALLAS/FT.WORTH, TEX

PENANG, MALAYSIA
MANCHESTER, ENGLAND
CHRISTCHURCH, NEW ZE
WELLINGTON, NEW ZEAL
AUCKLAND, NEW ZEALAM
NIGERIA

$T. PETERSBURG, FL
SAN ANTON1O, TEX
JORMAT, INDIA
LITTLE ROCK, ARK
BOMBAY, INDIA
CHRISTCHURCH, NEW ZE
LONDON, ENGLAND-HEA!



_—

BIRD_SPE #_BIRDS WT_0Z_1 CTY_PRS

17274

2J30

5N25

14822

17274

14N36

ING

K26
2P 1

0 S Ty

- —a s h aa

-

[

-t s -

128.

56.

15.

-AKL
-CHC

. OAK-NR

RNO-DEN

. 06G-HNL

DUR-PLZ
PDX-RNO

-CHC
DEN-0QAK

LIH-HNL

. BAH-DHA

PIE-YYZ

MMY - OKA
JNB-DUR
JNB-WOH

FLL-PHL

-AKL
PLZ-LON

SYD-MEL

-CHC
Wil DUD
-AKL

PIE-YYZ
SAT - HOU

LIT-HOU

AIRPORT

MMY
MEL
JAT
VNS
MAN
XFO
XFO
LST
OAK
MUC
RNO
160
TGD
LCA
XFO
XfO
AKL
TRV
066
DUR
PDX
muC
ALB
STR
CHC
XFO
PEK
OAK
XFO
LIN
1x8
XFO
JAL
SYD
ZRH
MSP
PIE
PAT
XFO
UET
MMY
JNB
WOH
XFO
FLL
AKL
XFO
NCE
DEN
XFO
PLZ
FRA
CHC
KCH
ccu
XFO
CPH
SYD
ZTH
FRA
DAL
XFO
PEN
MAN
XFO
w6
XFO
XFO
PIE
SAT
JRH
Lt
BOM
CHC
LHR

LOCALE

MIYAKO JIMA, JAPAN
MELBOURNE, AUSTRALIA
JATPUR, INDIA

VARANASI, INDIA
MANCHESTER, ENGLAND
AUCKLAND, NEW ZEALAND
CHRISTCHURCH, NEW 2EALAND
LAUNCESTON, TASMANIA

SAN FRANCISCO, CA-OAKLAND
MUNICH, GERMANY

RENO, NEV

TITOGRAD, YUGOSLAVIA
TITOGRAD, YUGOSLAVIA
LARNACA, CYPRUS

SOUTH AFRICA

AUCKLAND, NEW ZEALAND
TRIVANDRUM, INDIA
KAHULUJ, MAUI, HAWAIL
DURBAN, SOUTH AFRICA
PORTLAND, ORE

MUNICH, GERMANY

ALBANY, NY

STUTTGART, GERMANY
CHRISTCHURCH, NEW ZEALAND
CHRISTCHURCH, NEW ZEALAND
BEIJING, CHINA

SAN FRANCISCO, CA-OAKLAND

LIHUE, KAUAI, HAWAL!
BAGDOGRA, INDIA
SAUD!-ARABIA

JAIPUR, INDIA

SIDNEY, NSW, AUSTRALIA
2URICH, SWITZERLAND
MINN./ST. PAUL, MINN
ST. PETERSBURG, FL
PATNA, INDIA

QUETTA, PAKISTAN

MIYAKO JIMA, JAPAN
JOHANNESBURG, SOUTH AFRIC/
NAMIBIA, S.W. AFRICA

FT.LAUDERDALE /HOL L YWOOD , F1
AUCKLAND, NEW ZEALAND
GERMANY

NICE, FRANCE

DENVER, COL

AUCKLAND, NEW ZEALAND
PORT ELIZABETH, S. AFRICA
FRANKFURT, GERMANY
CHRISTCHURCH, NEW ZEALAND
KUCHING, MALAYSIA
CALCUTTA, INDIA

ZAIRE

COPENHAGEN, DENMARK
SYDNEY, NSW, AUSTRALIA
ZAKINTHOS, GREECE
FRANKFURT, GERMANY
DALLAS/FT.WORTH, TEX-LOVE

PENANG, MALAYSIA
MANCHESTER, ENGLAND
CHRISTCHURCH, NEW ZEALAND
WELLINGTON, NEW 2EALAND
AUCKLAND, NEW ZEALAND
NIGERIA

ST. PETERSBURG, FL

SAN ANTONIO, TEX

JORWAT, INDIA

LITTLE ROCK, ARK

8OMBAY, [NDIA
CHRISTCHURCH, NEW ZEALAND
LONDON, ENGLAND - HEATHRCW

US_INCID ENGINE

YES
YES

YES
NO
NO
NO
NO
YES
NO
YES
NO
NO
NO
NO
NO
YES
YES
NO
NO
NO
NO
NO
NO

YES
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO

YES
YES
NO
YES
NO
NO
NO

CFMS56

CFMS56
JT

JT
J18D

DASH

17A

17A

15A
9A

DMG_CODE

> > >

WA W N ~n w ~n w W W w N -

oo N ~N

(E R RV ]

wn

NC
NC
No

NQ
N

- - T T ——
POW_LOSS MAX_VIBE THROTTLE 1
NONE NONE NONE
NONE NONE
EPR DEC CUTOFF
NONE NONE
NONE NONE
NONE NONE
NONE NONE
NONE NONE
NONE NONE
NONE NONE NONE
NONE 4.9 NONE
NONE "NONE
NONE NONE
NONE NONE
NONE NONE
NONE NONE
NONE 4.0 IDLE
NONE
NONE NONE
COMPRESSOR HIGH CUTOFF
NONE NONE
NONE NONE
NONE NONE
COMPRESSOR IDLE
NONE 3.9
NONE
NONE
NONE
COMPRE SSOR
COMPRESSOR NONE
NONE
NONE

NC
NC



1D ENGINE  DASH DMG_CODE SEVERITY POW_LOSS MAX_VIBE THROTILE [FSD REMARKS
JT80
CFM56 3 NONE NONE NONE NO
JT80 NO
J180 N
J780
J180 ODOR
J180
CFM56 3 A & NONE NONE NO
JT18D 17 A0 1 EPR DEC CUTOFF VIBES
CFM56 3 AC,I 1 NONE NONE NO
J180 17 A,G 2 NONE NONE NO
CFM56 3 NONE NONE NO
CFM56 3 AH 3 NONE NONE NO
J180 MEDIUM BIRD
J180 17 A,C 3
JT780 15 A,C 3 ENGINE REMOVED FOR FAN ASSEMBLY OVERHAUL
JT80 ODOR
JT8D NO
JT180 9A A,C,H 3 NONE NONE NO SMALL BIRD
JT780 17A NONE NONE NO
J18D 7 A,D,G 2 NONE NONE NONE NO
J180
CFMS56 3 A H 3 NONE 4.9 NONE NO
J18D 15 NO LARGE BIRD
JT80 15 A,G 2 NO
J180 .
CFM56 3 NONE NONE NO
JT8D
J18D 174 AC 3
JT80 QA NONE NONE NO MEDIUM BIRD
JT80 AH 3 NO
JT80 15 A,D,H 2 NONE NONE NO
JT18D NO
CFM56 3 NONE NONE NO
CFM56 3 AN 3 NONE NONE NO
CFMS56 3 AH 3 NONE 4.0 IDLE NO
JT80 %A AG 2 NONE NO
J180 17 ALK 3 NO
J180 NO
CFM56 3 ADE 2 NONE NONE NO
JT8D
J780 17A AC 3 COMPRESSOR HIGH CUTOFF INVLNTRY
J180 174 AC 3 NONE NONE NO
JT8D NO
CFMS6 3 AL 2 NONE NONE NO
J180 15 A,0,¥ 2 NO
J180 NO
J180 15
CFM56 3 AR 3 NONE NONE NO
J180
J180 174 COMPRESSOR IOLE NC
J180 NO SMALL BIRD
J180
JT180
J18D 17 NO
J180 15 AC 3
CFMS6 3 ALK 3 NONE 3.9 NO
CFM56 3 AC 3 NONE NO
J180 NO
CFM56 3 NONE NO
CFMS56 3 NONE NO
J180 17A A,G 2 COMPRESSOR
JT80 AC 3 NO
J180 SMALL BIRD
J180
4180 ODOR
J18D
J180 15A A,G 2
J180 OA COMPRESSOR NONE NO
CFM56 3 NONE NO
J180 AH 3 NO
CFEM56 3 NONE NO
3T NO
JT7 LARGE BIRD
J180 15

B-6

o d



_—

DATA SOURCE: ENGINE MANUFACTURER

EDATE EVT# ENG_POS EVIME
05/20/1987 250 2 8:17:00
05/22/1987 96 1

0572271987 97 1

0572271987 98 1

0572471987 99 1 7:35:00
0572471987 251 2 6:30:00
0572571987 164 2 8:53:00
05/26/1987 252 1 16:00:00
05/27/1987 314 2

05/28/1987 100 2

05/28/1987 165 1 20:30:00
05/29/1987 112 2

05/30/1987 253 2 10:50:00
05/31/1987 113 2 14:55:00
05/31/1987 2564 1 17:06:00
06/02/1987 711 16:05:00
06/03/1987 315 1

06/06/1987 114 1 14:45:00
06/05/1987 115 2

06/08/1987 116 1

06/09/1987 255 1 20:20:00
06/10/1987 101 1 16:10:00
06/13/1987 117 1

06/13/1987 256 1 4:03:00
06/13/1987 256 2 4:03:00
06/13/1987 365

06/14/1987 316 1

06/15/1987 257 2 16:45:00
06/17/1987 118 2

0671771987 317 2

06/19/1987 119 1 9:09:00
06/22/1987 166 1 15:45:00
0672271987 258 1

0672571987 102 2 12:56:00
0672771987 103

0672771987 259 1 10:07:00
06/27/1987 318 2 .
07/02/1987 260 1 14:15:00
07/02/1987 366

07/03/1987 319 1

07/04/1987 261 2 15:15:00
07/05/1987 133 2 8:25:00
07/06/1987 134 2

07/07/1987 104 2

07/09/1987 135 2 0:42:00
07/11/71987 262 1 12:20:00
0771371987 105 1

0771371987 171 2

07/14/1987 136 2

07/14/1987 137 2

07/14/1987 138 1

07/15/1987 263 1 9:35:00
07/16/1987 320 1

07/17/1987 367

07/19/1987 139 2

07/19/1987 264 2 20:26:00
07/21/1987 140 2 7:00:00
0772171987 265 2 15:20:00
0772371987 122 2 19:00:00
07/26/1987 123 1 18:37:00
07/26/1987 124 2 $:00:00
07/26/1987 141 2

07/26/1987 266 1 20:37:00
0772971987 126 1 17:45:00
07/29/1987 142 1

07/29/1987 368 2

07/30/1987 127 1 4:55:00
07/30/1987 322

07/31/1987 143 1

07/31/1987 144 1 9:55:00
08/03/1987 128 1

08/03/1987 129 2

08/03/1987 205 2

08/03/1987 267 2 9:22:00

08/03/1987 369

SIGN_EVT

MULT
NONE
NONE
NONE
TRVS
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
MuLTY
MULT
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
'NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
MULT
NONE
NONE
NONE
NONE

BIRDS

FRAC

ENG
ENG

BIRDS

AIRWRTHY

NONE
NONE
NONE
NONE
NONE

AIRWRTHY

NONE
NONE
MULT
NONE
NONE
NONE
MULT
NONE

BIRDS

BIRDS

AIRCRAFT POF

300
200
200
200
300
300
300
200
200
300
200
200
200
200
200
300
200
300
200
200
200
200
200
200
200
200
200
200
300
300
200
300
200
200
200
300
300
300
200
200
200
300
100
300
200
200
200
200
300
200
200
300
200
200
200
300
300
200
200
200
200
200

ALTITUDE
TAKEOFF 0
UNKNOWN
TAKEOFF s}
URKNOWN
TAKEOFF 0
LAND ING 0
TAKEOFF 15
APPROACH 300
UNKNOWN
UNKNOWN
APPROACH 300
UNKNOWN
APPROACH 82
TAKEOFF 0
APPROACH 150
TAKEOFF 0
LANDING S0
TAKEOFF
LAND ING
CRUISE
TAKEOFF 0
LANDING 0
TAKEQFF
TAKEOFF 0
TAKEOFF 0
TAKEOFF 0
UNKNOWN
TAKEOFF 0
UNKNOWN
UNKNOWN
LANDING 50
CLIMB 500
APPROACH
LAND ING 0
UNKNOWN
LANDING 0
TAKEOFF
APPROACH 80
UNKNOWN
TAKEOFF
UNKNOWN
TAKEOFF
UNKNOWN
UNKNOWN
LANDING
CLIMB 3000
UNKNOWN
UNKNOWN
UNKNOWN
APPROACH 7000
TAKEQOFF
TAKEOFF 0
UNKNOWN
CLIMB 1000
UNKNOWN
TAKEOFF 0
TAKEOFF
APPROACH 100
TAKEOF F 0
TAKEOFF 0
TAKEOFF 100
LANDING 0
TAKEOFF
TAKEOFF 0
TAKEQFF
UNKNOWN
TAKEOFF 0
TAKEOFF 0
LANDING
TAKEOFf 500
UNKNOWN
TAKEOFF 0
UNKNOWN
LANDING 0
APPROACH 1000

SPEED

150
140
110
135
120
+V1

120
120
+V1
130

130

140

114
90

110
120

+V1

137
+v1

155

+V1
125
110
150
150

140
70

130
100
V1

90

140

FL_RULES LT_CONDS WEATHER

VFR

VFR

VFR

VFR

VFR

VFR
VFR

VFR

VFR

VFR

VFR

VER

VER

VFR

BRIGHT

DAY

NIGHT

DAY

DAWN

BRIGHT

DAY

SCATTERED
CLEAR
CLEAR
SCATTERED

CLEAR
CLEAR

CLEAR

CLEAR
SCATTERED
CLEAR

SCATTERED
SCATTERED

CLEAR

PARTLY CLOUWD

" SCATTERED

SCATTERED
CLEAR

SCATTERED

SCATTERED

BELOW CLOUDS
CLEAR

SCATTERED

CLEAR

CLEAR

SCATTERED
CLEAR
CLEAR

CLEAR

CLEAR

OVERCAST

PARTLY CLOU(

BELOW CLOUD™

CREW_AC

ATO

ATB

NONE
ATO

NONE

ATO

ATB

NONE

ATB

NONE

NONE

NONE

ATB

ATO

NONE
ATB

ATO

CREW_AL

NO

NO

YES
NO

NO

NO

NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

YE
ONi
YE!
YE!
YE!

SE'
NO

YE

YE
YE

FL
A3
YE
On

YE

YE
NO
NO

NO

SE
YE
FL

YE
YE

NO
YE

SE



—_— ——

BIRD_SPE # BIRDS WT_OZ_1 CTY_PRS

AIRPORT

LOCALE

S LT_CONDS WEATHER CREW_AC CREW_AL BIRD_SEE BIRD_NAM
CLEAR SEVERAL
ATO
ATB YES
SCATTERED
CLEAR ONE
CLEAR NO YES
SCATTERED YES
CLEAR NO YES
BRIGHT  CLEAR NONE
YES SEVERAL
CLEAR ATO NG NO
NONE
CLEAR
SCATTERED ATO YES
YES
CLEAR ATB
SCATTERED YES
SCATTERED YES
CLEAR NO YES
DAY ~ PARTLY CLOUD NONE NO FLOCK
SCATTERED YES
SCATTERED NO YES
CLEAR NO ONE
SCATTERED YES
SCATTERED NO YES
ATB
BELOW CLOUDS NO
CLEAR NONE
NIGHT NONE
SCATTERED NO YES
NO
DAY CLEAR NO NO
NONE
CLEAR NO NO
SCATTERED NO SEVERAL
DAWN CLEAR
CLEAR NG YES
NO
FLOCK
ATB
CLEAR NO YES
YES
CLEAR ATO
NONE
BRIGH!  OVERCAST ATS NO
DAY PARTLY CLOUt ATO NO YES
BELOW CLOUD® SEVERAL
— SRR

CATTLE EGRET 1135

SPARROW*

SWALLOW*

GULL*

GuLL*
SWALLOW*

NORTHERN MARSH HARRIER  3x78
FERAL PIGEON*

GLAUCOUS-WINGED GULL 14N22

SPOTTED DOVE 2P65

GULL*

— s e .

PP N RPN

- -y —

-CHC

3. -fRA

ORF-CVG
1SG-MMY
KGS-GEN

YYC-YXD

1SG-OKA

OKA - MMY

18. LAS-CAK
14.

-HAJ

SOF-CLT
-1AD

ORY-AJA

AGR-VNS
-LAX
~KHI
-Tvt

TLV-MUC

-CHC
-MUC
DAB-CLT

MMY - OKA
GOA-LGW

40. YYZ-YQG
-pUs

6. 1TO-HNL
AMS -

TXL -BRE
15G-OKA
HRL - HOU

RAP-FSD
~YY2
10. MUC-2RH

AOR
BLR
VNS
XFO
L0S
ELS
CGN
KUL
XFO
XFO
FRA
AMS
ALG
NG
bus
ORF
MMY
KGS
GRZ
SLC
XFO
YX0
LNZ
LIN
LIN
MIL
XFO
ELS
[AD
XFO
HRL
FRA
o6
OAK
KHH
TUN
CHC
LHR
XFO
EZE
FRA
SDF
XUS
XFO
AJA
BRU
VNS
Xus
XFO
XUS
TV
DUR
XFO
NUE
XfO
XFO
DAB
KST
MMY
GOA
YYZ
DUs
XFO
110
AMS
Xus
L
1SG
HOU
ADL
XFO
RAP
XFO
ZRH
XRY

ALOR SETAR, MALAYSIA
BANGALORE, INDIA
VARANASI, INDIA

LAGOS, NIGERIA

EAST LONDON, SOUTH AFRICA
COLOGNE/BONN, GERMANY
KUALA LUMPUR, MALAYSIA
CHRISTCHURCH, NEW ZEALAND

FRANKFURT, GERMANY
AMSTERDAM, NETHERLANDS
ALGIERS, ALGERIA

TANGER, MOROCCO

DUBLIN, IRELAND

NORFOLK, VA

MIYAKO JIMA, JAPAN

KOS, GREECE

GRAZ, AUSTRIA

SALT LAKE CITY, UT

FRANCE

EDMONTON, ALTA-MUN.,CANADA
LINZ, AUSTRIA

MILAN, ITALY

MILAN, ITALY

MILAN, ITALY

JAPAN

EAST LONDON, SOUTH AFRICA
WASHINGTON, DC-DULLES
JAPAN

HARL INGEN, TEX

FRANKFURT, GERMANY

PARIS, FRANCE-DEGAULLE
SAN FRANSICO,CA-DAKLAND
KAOHSTUNG, TAIWAN

TUNIS, TUNISIA
CHRISTCHURCH, NEW ZEALAND
LONDON, ENGLAND - HEATHROW
HANOVER, GERMANY

BUENOS AiRES, ARGENTINA
FRANKFURT, GERMANY
LOUISVILLE, KY
WASHINGTON, DC-DULLES

AJACCIO, CORSICA, FRANCE
BRUSSELS, BELGIUM
VARANASI, INDIA

LOS ANGELES, CA
KARACKI, PAKISTAN

LAKE TAHOE, CA
TELAVIA-YAFO, ISRAEL
DURBAN, SOUTH AFRICA
CHRISTCHURCH, NEW ZEALAND
NUREMBURG, GERMANY
MUNICH, GERMANY

FRANCE

DAYTONA BEACH, flL
KOSTI, SUDAN

MIYAKG JIMA, JAPAN
GENOVA, I[TALY

TORONTO, ONT., CANADA
DUSSELDORF, GERMANY
1TALY

HILO, HAWAIL
AMSTERDAM, NETHERLANDS

BERLIN, WEST GERMANY
ISKIGAK], JAPAN

HOUSTON, TEX

ADELAIDE, S. AUSTRALIA
JOHANNESBURG, SOUTH AFRIC/
RAPID CITY, S. DAK
TORONTO, ONT., CANADA
ZURICH, SWITZERLAND

JEREZ DELA FRONTERA, SPAl!

US_INCI

NO

YES



_BIRDS WT_0Z_1 CTY_PRS AIRPORT LOCALE US_INCID ENGINE  DASH DMG_CODE SEVERITY  POW_LOSS MAX_VIBE THROTTLE 1fsp - E
2 AOR ALOR SETAR, MALAYSIA NO JT80 .
1 BLR BANGALORE, INDIA NO J180 AH 3 NO .
1 VNS VARANASI, INDIA NO JT8D COMPRESSOR NO .
1 XFO NO JT80 NO .
1 16. Los LAGOS, NIGERIA NO J18D 15 ALl 1 COMPRESSOR INVLNTRY |«
1 ELS EAST LONDON, SOUTH AFRICA NO 4780 . NO -
1 3. CGN COLOGNE/BONN, GERMANY NO JT80 15 NONE NO .

KuL KUALA LUMPUR, MALAYSIA NG J180 .
-CHC  XFO CHRISTCHURCH, NEW ZEALAND NO J180 .
1 XFO NO JT80 AH 3 NO F .
1 3. -FRA  FRA FRANKFURT, GERMANY NO JT80 15 NONE NQ .
AMS AMSTERDAM, NETHERLANDS NO CFMS56 3 - NONE X NO ¢
1 ALG ALGIERS, ALGERIA NO JT80 15 .
NG TANGER, MOROCCO NO CFMS56 3 AD 2 NONE 3.8 NO ¢
1 pus DUBLIN, IRELAND NO JT80 . NO .
1 ORF-CVG ORF NORFOLK, VA YES JT80 15A A,D 2 p.
1SG-MMY  MMY MIYAKO JIMA, JAPAN NO JT80 .
KGS-GEN  KGS KOS, GREECE NO CFMS6 3 NONE NO ¢
GRZ GRAZ, AUSTRIA NO CFM56 3 ALH 3 NONE NO ¢
sLC SALT LAKE CITY, UT YES CEMS6 3 A & NONE . NO ¢
1 XFO FRANCE NO JT80
1 YYC-YXD YXD EDMONTON, ALTA-MUN.,CANADA NO J180 9A COMPRESSOR NO .
LN2 LINZ, AUSTRIA NO CFMS6 3 AN 3 NONE 5.0 RETARD  NO t
1 LIN MILAN, ITALY NO J18D -
1 LIN MILAN, ITALY NO JT80D
MIL MILAN, ITALY NO J18D 15
1SG-OKA XFO JAPAN NO JT8D A,C 3
1 ELS EAST LONDON, SOUTH AFRICA NO J180 NO .
1AD WASHINGTON, DC-DULLES YES CFM56 3 NONE NO (
OKA-MMY  XFO JAPAN NO JT8D .
HRL HARLINGEN, TEX YES CFM56 3 NONE . NO (
1 3. FRA FRANKFURT, GERMANY NO JT80 15 NONE NO .
1 €06 PARIS, FRANCE-DEGAULLE NO JT80 NO
1 18. LAS-0AK OAK SAN FRANSICO,CA-OAKLAND YES JT80 9A A,C,H 3 NONE RETARD  NO
1 1%. KHH KAOHSIUNG, TAIWAN NO J180 174 A,G 2 NO
1 TUN TUNIS, TUNISIA NO JT18D
CHC CHRISTCHURCH, NEW 2EALAND NO J180 A,C 3
LHR LONDON, ENGLAND-HEATHROW  NO J180D 15 NO
-HAJ XFO HANOVER, GERMANY NO J180 15
E2E BUENOS AIRES, ARGENTINA  NO JT80
FRA FRANKFURT, GERMANY NO J180 15 NO :
1 SOF-CLT SOF LOUISVILLE, KY YES CFMS6 3 A,C 3 NONE 4.9 NO !
1 -IAD  XUS WASHINGTON, DC-DULLES YES CFMS6 3 A 4 NONE NO !
1 XFO NO JT80 NO
ORY-AJA AJA AJACCIO, CORSICA, FRANCE NG CFM56 3 NONE NO
1 8RU BRUSSELS, BELGIUM NO J180 NO
AGR-VNS VNS VARANASI, INDIA NO JT8D 17 A,G 2 NO
-LAX  XUS LOS ANGELES, CA YES J780 A,C,N 2 NONE NO }
1 -KHI  XFO KARACHI, PAKISTAN NO CFMS6 3 A 4 NONE NO
1 -TVL  XUS LAKE TAHOE, CA YES CFMS6 3 NONE NO
1 TLV-MUC  TLV TELAVIA-YAFO, ISRAEL NO CFMS6 3 NONE NO
1 DUR DURBAN, SOUTH AFRICA NO 4180
-CHC  XFO CHRISTCHURCH, NEW 2EALAND NO J180
NUE NUREMBURG, GERMANY NO J180 15
1 -MUC  XFO MUNICH, GERMANY NO CFM56 3 NONE NO
2 XFO FRANCE NO J180 NO
1 DAB-CLT DA8 DAYTONA BEACH, FL YES CFM56 3 A,C 3 NONE NO
1 KST KOSTI, SUDAN NO J180
1 MMY-OKA  MMY MIYAKO JIMA, JAPAN NO J180 17 A,C, N 2 NO
GOA-LGW GOA GENOVA, ITALY " NO J780 154 EPR DEC NO
1 40. YYZ-YOG YYZ TORONTO, ONT., CANADA NO J18D 9A A,B,G,H 2 COMPRESSOR YES YES
1 -puUs  DuS DUSSELDORF, GERMANY NO CFM56 3 NONE NO
1 XFO 1TALY NO JT80
1 6. 1T0-HNL 1TO HILO, HAWAIL YES JT80 OA NO
1 AMS - AMS AMSTERDAM, NETHERLANDS NO CFM56 3 NONE NO
Xus YES J180 7 AC 3
TXL-BRE TXL BERLIN, WEST GERMANY NO J180 15A A,C,G,K 1 EPR DEC CUTOFF  EPR
1SG-OKA 1ISG ISHIGAKL, JAPAN NO JT8D
1 HRL-HOU HOU HOUSTON, TEX YES CFMS56 3 NONE NO
2 ADL ADELAIDE, S. AUSTRALIA NO CFM56 3 A,B,0,H 2 RETARD  NO
1 XFO JOHANNESBURG, SOUTH AFRIC/ NO J180
1 RAP-FSD RAP RAPID CITY, S. DAK YES J180 9 COMPRESSOR
-YYZ XFO TORONTO, ONT., CANADA NO ;
. 10. MUC-ZRH ZRH ZURICH, SWITZERLAND NO

XRY JEREZ DELA FRONTERA, SPAll NO




15
15

17A
15
15
15

15A

15
15

DMG_COOE SEVERITY

AC

AC
A,C.H,N

A,B,G,H

-

~N

~NW

Ll SN ¥

~nN

-

POW_LOSS MAX_VIBE THROTTLE [FSD -
NO
COMPRESSOR NO
NO
COMPRESSOR INVLNTRY
NO
NONE NO
NO
NONE NQ
NONE NO
NONE 3.8 NO
NO
NONE NO
NONE NO
NOKE NO
COMPRESSOR NO
NONE 5.0 RETARD  NO
NO
NOKE NO
NONE NO
NONE NO
NO
NONE RETARD  NO
NO
NO
NO
NONE 4.9 NO
NONE NO
NO
NONE NO
NO
NO
NONE NO
NONE NO
NONE NO
NONE NO
NONE NO
NO
NONE NO
NO
EPR DEC NO
COMPRE SSOR YES YES
NONE NO
NO
NONE NO
EPR DEC CUTOFF  EPR
NONE NO
RETARD NO
COMPRE SSOR
NO

REMARKS

POWER LOSS
LARGE BIRD

MEDIUM BIRD

EVENT OCCURED DURING GO-ROUND
SMALL BIRD

LARGL BIRD
SURGED ON GROUND

MEDIUM BIRO

MEDIUM BIRD

AIRCRAFT GROUNDED DUE TO FOD

FOUND DURING GROUND INSPECTION
FOUND OURING GROUND INSPECTION
FOUND ON GRD INSPECTION, SMALL BIRD

FOUND DURING GROUND INSPECTION

STRONG ODOR IN CABIN

METAL IN TA[LPIPE,9th STAGE BLADE DAMAGE

STRONG OOOR IN CABIN

FAN CHANGE,ENG SHUTDOWN ON TAXI,COMP DAM

STRONG ODOR IN CABIN

#2 ENGINE STALLED AT 80 KTS, PM EVENT

B-7




DATA SOURCE:

EDATE EVT#

08/04/1987
0870471987
08/05/1987
0870571987
08/05/1987
08/05/1987
08/05/1987
0870671987
Q0871371987
08/17/1987
08/17/1987
0871971987
08/20/1987
08/22/1987
08/22/1987
08/22/1987
08/23/1987
08/25/1987
0872671987
08/26/1987
08/29/1987
08/29/1987
08/29/1987
08/31/1987
08/31/1987
08/31/1987
08/31/1987
09/06/1987
09/06/1987
0970771987
09/10/1987
09/12/1987
0971271987
09/13,1987
09/14/1987
09/15/1987
09/15/1987
09/16/1987
09/16/1987
09/17/1987
09/17/1987
0971771987
09/18/1987
0971871987
0971871987
09/22/1987
09/22/1987
09/22/1987
09/23/1987
09/24/1987
09/25/1987
09/27/1987
09/28/1987
09/29/1987
09/30/1987
10/01/1987
10/01/1987
10/02/1987
10/05/1987
10/05/1987
10/06/1987
10/06/1987
10/06/1987
10/08/1987
1071071987
1071171987
10/14/1987
10/14/1987
1071571987
10/18,1987
1071771987
107191987
10/20/1987
1072171987
10/23/1987

ENGINE MANUFACTURER

n
(=3
0
[N VIV NN NN ST,

212
270
154
172
155
376
156
377
157
27N
378
158
167
379
159
169
272
160
380
333
334
170
173
204
189
213
335
336
381
190
337
338

—
v
~

P PIRS —a a  er  a N A R N RS = RS

PN

[N N RPN N NN INY N N

NN = 2 =

383

191
214
385
192

- - N

193
387

- -

194 2

17:

13:

ENG_POS ETIME

:30:

:23:

:06:
:15:

:23:

00

00

00
00

:00

:00

100

:00

:00

:00
:00

15:00:00

SIGN_EVT

MULT
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
TRVS
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE

BIRDS

FRAC

AIRCRAFT POF

200
200
300
200
300
200
200
300
200
300
200
300
200
300
200
200
300
200
200
300
200
200
300
200
200
200
200
200
300
300
200
200
200
200
300
200
200
200
200
200
300
200
200
300
200
300
200
200
300

TAKEQFF
TAKEOFF
LANDING
LANDING
LANDING
UNKNOWN
TAKEQFF J
UNKNOWN
UNANOWN
LANDING
UNKNOWN
LAND ING 0
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
TAKEOFF
UNKNOWN

LANDING 0.

TAKEOFF 0
UNKNOWN

TAKEOFF Q
TAKEOQFF
UNKNOWN
LANDING
UNKNOWN
TAKEOFF
LANDING
UNKNOWN
LANDING
UNKNOWN
UNKNOWN
LANDING 0
TAKEOFF

UNKNOWN

TAKEOFF 0
LANDING

CLIMB

UNKNOWN

TAKEOFF

TAKEOQFF 20
TAKEOFF 20
UNKNOWN

TAKEQFF 20
UNKNOWN

UNKNOWN

TAKEOFF 0
TAKEOFF

UNKNOWN

UNKNOWN

UNKNOWN

UNKNOWN

TAKEQFF

UNKNOWN

LANDING

CRUISE

UNKNOWN

UNKNOWN

TAKEOFF 140
LANDING

CLIMB

TAKEOFF 4}
UNKNOWN

UNKNOWN

TAKEOFF 0
TAKEOFF 250
CRUISE

UNKNOWN

UNKNOWN

APPROACH

CRUISE 4000
LANDING

UNKNOWN

TAKEOFF 0
UNKNOWN

oo

ALTITUDE SPEED

130

140

110
+V1

140

+V1
150
150

150

130
100

110

s
170

FL_RULES LT_CONDS WEATHER

VFR

VFR
VFR

1FR

VFR

VFR

VFR
VFR

VER

VER

VFR

DusK

BRIGHT

BRIGHT

DARK

DARK

DARK

OVERCAST

SCATTERED

BELOW CLOUCE

CLEAR

BELOW CLOUDS

CLEAR

CLEAR

CLEAR
OVERCAST

CL7*R

CLEAR

CREW_AC

NONE
NONE
NONE

NONE
ATB
NONE

NONE

ATB

NONE
ATO

NONE

NONE

NONE

NONE

NONE

BELOW CLOUDS NONE

CREW_AL

NO

NO

NO

NO

BIRD_

YES

YE:

ONE
ONt

YES

ChE

FLCZK

NO

NG

NG

ONE

NO

FLOCK




2USK OVERCAST

SCATTE~:D

BELOW CLOUT!

CLEAR

SELOW CLOLCE

CLEAR

CLEAR

CLEAR
CVERCAST

CLEAR

CLEAR

CREW_AC

NONE
NONE
NONE

NONE
ATS
NONE

NONE

ATB

NONE
ATO

NONE

NONE
NONE

NONE

NONE

BELOW CLOUDS NONE

CREW_AL

NO

NO

NO

NO

BIRD_SEE BIRD_NAM

NO-

YES

ONE
ONE

ONE

FLOCK

NO

NO

NO
NO
ONE

NO

FLOCK

KILLDEER AND STARLING SN33

GULL*

SWALLOW*

GULL*

OSPREY 2K1

HAWK*

SHARP-SHINNED HAWK 3K105

YELLOW-BILLED CUCKOO 2R51

DOVE*

SPARROW*

DOVE™*
VUL TURE™

COMMON GULL 14N13

SPARROW*

BIRD_SPE #_BIRDS WT_02_1 CTY_PRS

YAM-YY2
WLG-DUD
-BRS
-18Z
-1BZ
-YVR

-AMS
-YY>
YVR-YYC
-SNA
YXJ-YXS
-YLW
1SG-0KA
-BRU
-FOR

-YEG
TYO-HAC

-YXJ

. FRA-LNZ

56.

PMR - AKL
- LAH
-KHI
-PHX

DUS-ZRH

[AD-MCO
-bus

-MUC
-YYC
BEG-MUC
YUL - SOF
PLZ-JNB

ORD-BHM

. AUS-DAL

ZRH-AMS
BHX-FRA

-CBR

. JNB-PLZ

TUL-STL

. CPT-PLZ

AUS - HOU

1SG-0KA
-AKL
CLE-TAD
-DEN
-TSV
MIA-LAX
-YYZ
1SG-0KA
MMY - OKA
DCA-1AD
PSA-
1SG-0KA
MMY -OKA

-BEG
-YUL

. BRS-FAQ

-NCL

SFO-SBA
-PEK

AIRPORT

LOCALE
SAULT STE. MARIE, CANADA
WELLINGTON, NEW ZEALAND
BRISTOL, ENGLAND

181ZA, SPAIN

18124, SPAIN

VANCOUVER, B.C., CANADA
FRANKFURT, GERMANY
AMSTERDAM, NETHERLANDS
TORONTO, ONT., CANADA
CALGARY, ALTA , CANADA
ORANGE COUNTY, CA
PRINCE GEORGE,B.C., CANAD:
KELOWNA, B.C., CANADA
JAPAN

BRUSSELS, BELGIUM
FORTALEZA, CEARA, BRAZIL
SURAT, INDIA

EOMONTON, ALTA., CANADA
HACHIJO, JAPAN

HAMBURG, GERMANY

FT. ST. JOHN, B.C., CANAD:
FRANKFURT, GERMANY
PALMERSTON, NEW ZEALAND
HOUSTON, TEX

KARACHI, PAKISTAN
PHOENIX, ARIZ
DUSSELDPORF, GERMANY
ORLANDO, FL

DUSSELDORF, GERMANY
PALMERSTON, NEW ZEALAND
MUNICH, GERMANY

CALGARY, ALTA., CANADA
MUNICH, GERMANY
MONTREAL QUE, CANADA
SOUTH AFRICA
MIDLAND/ODESSA, TEX
BIRMINGHAM, ALA

AUSTIN, TEX

ZURICH, SWITZERLAND
BIRMINGHAM, ENGLAND
BIRMINGHAM, ENGLAND
CANBERRA,A.C.T., AUSTRALI,
JOHANNESBURG, SOUTH AFRIC/:

ST. LOUIS, MO
CAPE TOWN, SOUTH AFRICA
CORUMBA, BRAZIL
HOUSTON, TEX

JAPAN

AUCKLAND, NEW ZEALAND
CLEVELAND, O

DENVER, COL
TOWNSVILLE, AUSTRALIA

TORONTO, ONT., CANADA
JAPAN

MIYAKO JIMA, JAPAN
WASHINGTON,DC-DULLES
PISA, [TALY

ISHIGAKI, JAPAN

JAPAN

STUTTGART, GERMANY
ROME-DA VINCI, ITALY
BELGRADE, YUGOSLAVIA
MONTREAL, QUE., CANADA
MALAYSIA

FARO, PORTUGAL

NEWCASTLE, ENGLAND

SAN FRANCISCO/OAKLAND, CA

© BEIJING, CHINA



CiD

BIRDS WI_02_1 CTY_PRS

YAM-YY2
WLG-DUD
-BRS
-182
-182
-YVR

. -AMS
. -YvZ
) YVR-YYC
j -SNA
. YXJ-YXS

-YLW

, 15G-0KA
-BRU

-FOR

4 -YEG
TYO-HAC

-YXJ

. FRA-LNZ
PMR - AKL

- 1AH

-KH1

! -PHX
' 1 DUS - ZRH
. 1AD-MCO
-DUS

-MUC

' -YYC
1 BEG-MUC
YUL - SDF

1 PLZ-JNB

' ORD - BHM
. AUS-DAL

| ZRH-AMS
t BHX- FRA

-CBR
. JNB-PLZ

1 TUL-STL
. CPT-PLZ

—
—
»

AUS - HOU

1SG-0KA

-AKL

CLE-TAD

1 -DEN

1 -TSV

MIA-LAX

-YvZ

1SG-OKA

MMY - OKA

1 OCA-1AD
PSA-

1SG-OKA

MMY - OKA

-BEG
-YuL

. BRS-FAC
-NCL

SFO-SBA
-PEK

e S e O At G gl - e IO € € s " -

AIRPORT

LOCALE

SAULT STE. MARIE, CANACA
WELLINGTON, NEW ZEALAND
BRISTOL, ENGLAND

1BIZA, SPAIN

IBIZA, SPAIN

VANCOUVER, B.C., CANADA
FRANKFURT, GERMANY
AMSTERDAM, NETHERLANDS
TORONTO, ONT., CANADA
CALGARY, ALTA , CANADA
ORANGE COUNTY, CA
PRINCE GEORGE,B.C., CANADA
KELOWNA, B.C., CANADA
JAPAN

BRUSSELS, BELGIUM
FORTALEZA, CEARA, BRAZIL
SURAT, INDIA

EDMONTON, ALTA., CANADA
HACHIJO, JAPAN

HAMBURG, GERMANY

FT. ST. JOWN, B.C., CANADA
FRANKFURT, GERMANY
PALMERSTON, NEW ZEALAND
HOUSTON, TEX

KARACHI, PAKISTAN
PHOENIX, ARIZ
DUSSELDORF, GERMANY
ORLANDO, FL

DUSSELDORF, GERMANY
PALMERSTON, NEW ZEALAND
MUNICH, GERMANY

CALGARY, ALTA., CANADA
MUNICH, GERMANY
MONTREAL OUE, CANADA
SOUTH AFRICA
MIDLAND/ODESSA, TEX
BIRMINGHAM, ALA

AUSTIN, TEX

ZURICH, SWITZERLAND
BIRMINGHAM, ENGLAND
BIRMINGHAM, ENGLAND
CANBERRA,A.C.T., AUSTRALIA
JOHANNESBURG, SOUTH AFRICA

ST. LOUIS, MO

CAPE TOWN, SOUTH AFRICA
CORUMBA, BRAZIL
HOUSTON, TEX

JAPAN

AUCKLAND, NEW ZEALAND
CLEVELAND, O

DENVER, COL
TOWNSVILLE, AUSTRALIA

TORONTO, ONT., CANADA
JAPAN

MIYAKO JIMA, JAPAN
WASHINGTON,DC-DULLES
PISA, ITALY

ISHIGAKI, JAPAN

JAPAN

STUTTGART, GERMANY
ROME-DA VINCI, ITALY
BELGRADE, YUGOSLAVIA
MONTREAL, QUE., CANADA
MALAYSIA

FARO, PORTUGAL

NEWCASTLE, ENGLAND

SAN FRANCISCO/OAKLAND, CA

© BE1JING, CHINA

US_INCID ENGINE

DASH

DMG_CODE

SEVERITY

POW_LOSS

MAX_VIBE THROTTLE IFSD

NO
NO
NO
NO
NO
NO
YES
YES
NO
NO
YES
NO
NO
NO
YES
YES
NO
YES
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
YES
NO

CFM56
CFM56
CFM56
JT80
JT80
CFM56
J780
CFM56
J180
JT80
CFM56
J180
CFM56
JT80
CFM56
J180
CFM56
JT180
JT80
CFMS6
J180
JT80
CFM56
J180
J180
CFM56
JT80
J180
J180
J180
J180
CFM56
CFM56
J180
J180
J180
JT80
CFMS6
JT80
J180
JT180
J180
J180
CFMS6
JT180
J180
CFMS6
4180
CFM56
J180
JT780
CFM56

15

17a
15

17A
15A

wiw

15
15
15
15
9A

AC,G,I

AC

&~

W N W

W W

S~ VAV R VRV ~n

w

w W W N -

w

NONE
NONE
NONE

NONE

NONE

NONE
NONE
NONE
COMPRESSOR
NONE

NONE

NONE
NONE
NONE
NONE
NONE
COMPRESSOR

NONE

NONE

NONE
NONE
NONE
NONE

NONE

NONE

NONE

NONE

NONE

NO
NO
NO

W
N

NO

NO
HIGH NO
NO

NO

NO

<2 NO

NO
NO
NO
NO
NO

NO

NO
NO

NO
NO

NO
NO

NO
YES

NO

NO

NO

NO

2.5 NO

NO

HIGH

NO

NO

NO

NO



DMG_CODE

SEVERITY

PON_LOSS

MAX_VIBE THROTTLE IFSD

REMARKS

"2FM56
TFMS6
CFMS&
180
J180
TEM56

1FMS6
;18D
/780
“TM56
1780
LEM56

JPMS6
1780
(FM56
i"8D
180
ﬁfnSé

FM56

BIBEEEEEEBEEE
o s e

°F

15

17A
15

174

RV

A,C,G,I

AL

>»>»

AK

> > > >
OoOwOx
x

A,C

A,B,H

A,B.H

W W N W

w

S W LS A RV RV ~N

W oW N

W

NONE
NONE
NONE

NONE

NONE

NONE

NONE
NONE
NONE
COMPRESSOR
NONE

NONE

NONE
NONE
NONE
NONE
NONE
COMPRESSOR

NONE

NONE

NONE
NONE
NONE
NONE

NONE

NONE

NONE

NONE

SRV ]
N

HIGH

. @

2.5

HIGH

NO
NO
NO
NO
NO

NO
NO

NO

NO
NO
NO
NO
NO
NO
NO
NO

NO
NO

NO
NO

NO
NO

NO
NO

NO
YES

NO

NO
NO
NO
NO

NO

NO

NO

NO

NO

TIRE FAILURE
EVENT OCCURRED IN PM

FOUND ON GRD INSPEC,4FAN BLADES REPLACED

MOMENTARY EGT INC OF 70 DEG.C,2-4 BIRDS

2,1st STAGE F BLADES WERE FRAC, 2nd DAM

SYMPTOM - VIBRATION
FOUND DURING GROUND INSPECTION
3 FAN BLADES DAMAGED
1 FAN BLADE DAMAGED

LPC DAMAGED HOWEVER NOT DUE TO BIRD
FOUND DURING GROUND INSPECTION

FOUND DURING GROUND INSPRCTION

MEDIUM BIRD
4 FAN MID ACOUSTICAL PANELS REPLACED

FOUND DURING GROUND INSPECTION

FOUND DURING GRD INSPEC, ODOR IN CABIN

{GV AND COWL DAMAGE,1 FAN BLADE DAMAGED
FOUND OURING GROUND INSPECTION

FOUND DURING GROUND INSPECTION
ODOR IN CABIN
PILOT HEARD "LOUD ENGINE NOISE"

SMALL BIRD

TIP CORNER LE BENT ON 5 FAN BLADES

NIGHT EVENT

FOUND DURING GROUND INSPECTION




DATA SOURCE: ENGINE MANUFACTURER

EDATE

10/24/1987
10/24/1987
10/26/1987
10/28/1987
10/28/1987
10/29/1987
10/30/1987
10/31/1987
11/02/1987
11/02/1987
1170371987
1170571987
11/06/1987
11/0771987
11/08/1987
1171071987
1171071987
1171171987
11/12/1987
1171471987
11/15/1987
1171571987
1171871987
1172371987
11/2371987
1172371987
1172471987
1172571987
1172571987
12/0271987
12/02/1987
12/03/1987
12/06/1987
12/06/1987
12/08/1987
1271171987
1271271987
12/15/1987
1271771987
1272071987
12723/1987
1272971987
01/04/1988
01/07/1988
01/07/1988
01/11/1988
0171571988
01/19/1988
01/25/1988
0172571988
01/25/1988
0172871988
01/30/1988
02/06/1988
0270771988
02/08/1988
02/09/1988
0271071988
02/11/1988
02/15/1988
02/19/1988
0271971988
02/24/1988
02/27/1988
02/28/1988
0371171988
0371371988
03/14/1988
0372071988
03/24/1988
0470171988
04/02/1988
0470271988
0470371988
04/04/1988

-
~
~
NNt v NN NN AR - o s

NN
-
[V, perd
—

392

343

180
394

~n
—
~
=N S NN N - N ~N

181
278
219
186
535
279
395
283
220
221
222
284
285
223

287
289
290
288
291
292
280
281
293
294

401
282
296
297
298
299

346
405
462
461 2

SN AN SN S e N o S S R e N S U Ay P e PO Y —

22:
14:

13:
12:

21:
20:

15:

23:

EVT# ENG_POS ETIME

:02:
:00:
:00

50:
00:

:20:

00:

00
00

:00

:00
:00

:00
:00

00
00

00

00

:00

:00
:00
:00

:00
:40:

00

18:40:00

3:10:00

6:10:00

SIGN_EVT

TRVS FRAC

MULT BIRDS

MULT BIRDS

MULT BIRDS

MULT BIRDS

NONE

INV POW LOSS
NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

TRVS FRAC

AIRCRAFT POF

200
200
300
200
200
300
300
200
200
300
200
200
200
300
200
200
200
200
200
200
200
200
200
300
200
200
200
200
200
200
200
300
200
200
200
300
300
200
300
300
300
300
300
300
300
200
200
300
300
300
200
200
300
300
300
300
200
200
200
300
300

UNKNOWN
LANDING
UNKNOWN
UNKNOWN
UNKNOWN
CRUISE
TAKEOFF
TAKEOFF
APPROACH
APPROACH
TAKEOFF
TAKEOFF
UNKNOWN
UNKNOWN
APPROACH
UNKNOWN
TAKEOFF
UNKNOWN
TAKEOFF
TAKEOFF
CLIMB
UNKNOWN
UNKNOWN
TAKEOFF
UNKNOWN
TAKEOFF
CLIMB
TAKEOFF
TAKEOFF
TAKEQFF
UNKNOWN
UNKNOWN
TAKEOQFF
TAKEQFF
TAKEOFF
LANDING
UNKNOWN
LANDING
TAKEOFF
LANDING
UNKNOWN
UNKNOWN
TAKEOFF
TAKEOFF
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
LANDING
UNKNOWN
TAKEOFF
TAKEOFF
UNKNOWN
TAKEOFF
UNKNOWN
CRUISE
UNKNOWN
TAKEOFF
UNKNOWN
TAKECFF
UNKNOWN
TAKEOQFF
LANDING
CRUISE
UNKNOWN
TAKEOFF
UNKNOWN
UNKNOWN
LANDING
CLim8
TAKEOFF
TAKEQFF
TAKEOFF
UNKNOWN
TAKEOFF

ALTITUDE SPEED

4500 210
0

0 80
200 135
200 135

0 115

0 130

90

o

¢ 150

+V1

1000 160
+V1
6 135

j=X=)

100

50 110

+V1

500 160

100 128

250 145
60

(=N =)

300

90
50 145

FL_RULES LT_CONDS WEATHER

VFR
TFR
IFR

VFR

VFR

VFR
VFR

VFR
VFR

VFR

VFR

VFR

VFR

VFR

VER

VFR

VFR

DARK

DAY
DAWN
DAWN

DARK

BRIGHT

BRIGHT

DARK
DUsK

TWILIGHT

DAY

busk

DARK

OVERCAST

NIGHT

DAWN

CLEAR
LOW CLouns
LCW CLOUDS

CLEAR

CLEAR
CLEAR

CLEAR

PARTLY CLOU

CLEAR
RAIN

CLEAR

cLouoY

PARTLY CLOU

CLEAR

CREW_AC

ATO

NONE
NONE
ATO

ATO

ATO
oIV
NONE

aT10

ATO

NONE

ATO

NONE

NONE
NONE

NONE
NONE
NONE
NONE
NONE
ATB

NONE
DIV

NONE
NONE

NONE
NONE
NONE
ATB

ATE

CREW_AL

NO

NO

NO

YES

NO



FL_RULES LT_CONDS WEATHER CREW_AC CREW_AL BIRD_SEE BIRD_NAM BIRD_SPE #_BIRDS WT_0Z_1 CTY_PRS AIRPORT LOCALE
1 XFO
1 -MIA  M1A MIAMI, FL
1 XFO
1 XFO
XFO
DARK XFO
ATO 1 CGR CAMPO GRANDE, BRAZIL
VFR DAY CLEAR NO FLOCK  GULL* SFO-MFR  SFO SAN FRANCISCO, CA
IFR DAWN LOW CLOUDS  NONE BLACK HEADED GULL 16N36 1 9.7  -MAN MAN MANCHESTER, ENGLAND
IFR DAWN LOW CLOUDS  NONE BLACK HEADED GULL 14N36 1 9.7  -MAN MAN MANCHESTER, ENGLAND
ATO e INVERCARGILL, NEW ZEALAN
DARK AMS AMSTERDAM, NETHERLANDS
1 XFO
1 XFO
iR ONE SNOW GOOSE 2426 1 88. YYZ-YVR YWR VANCOUVER, B.C., CANADA
1 XFO
VFR BRIGHT  CLEAR ATO NO YES GREAT EGRET 1152 1 38.4 1AH- 1AM HOUSTON, TEX
-WLG  XFO WELLINGTON, NEW ZEALAND
VFR CLEAR ATO SEVERAL PIGEON* 2 ADD ADDIS ABABA, ETHIOPIA
VFR BRIGHT  CLEAR o1V BHX-PMI  BKX BIRMINGHAM; ENGLAND
NONE DUS- DUS DUSSELDORF, GERMANY
XFO
DARK -HAM XFO HAMBURG, GERMNAY
DUSK ATB YES DAY- DAY DAYTON, O
-YOW XFO OTTAWA, ONT., CANADA
1 SLZ-BEL SLZ SAD LUIZ, BRAZIL
DUS DUESSELDORF, GERMANY
-KHI  XFO KARACH1, PAKISTAN
VFR CLEAR ATO 1 SFO-RNO  SFO SAN FRANCISCO/OAKLAND, C
VFR NO GOLDEN PLOVER 5N25 1 6. KOA-HNL KOA KONA, HAWAII
OKA-MMY XFO JAPAN
-YQB XFO QUEBEC, QUE., CANADA
FLOCK * ACA-YWG ACA ACAPULCO, MEXICO
XFO
ATO . 1 AJU ARACAJU, BRAZIL
VIR TWILIGHT FLOCK  HUNGARIAN PARTRIDGE 4L8S 3 8. TXL-HAJ HAJ HANOVER, GERMANY
XFO
NONE FLOCK  GULL* -pUs DUB DUBLIN, IRELAND
NO COMMON LAPWING SN1 2 6. XFO LASHAM, ENGLAND
VER DAY PARTLY CLOU! YES owL* 1 80S-CLT CLT CHALOTTE, NC
-YYC  XFO CALGARY, ALTA., CANADA
L0S LAGOS, NIGERIA
1 MOQ MAR DEL PLATA, ARGENTINA
ATO NO GULL* 1 DUR-PLZ DUR DURBAN, S. AFRICA
-KIN  XFO KINGSTON, JAMAICA
NONE -MEL XFO MELBOURNE, AUSTRALIA
l -TRV  XFO TRIVANDRUM, INDIA
-YYC XFO CALGARY, ALTA., CANADA
ViR 1 TAN-CAS CAS CASABLANCA, MOROCCO
NONE : -AMS  XFO AMSTERDAM, NETHERLANDS
NONE WG GHB GOVERNORS HARBOUR, BAWAM
JFR YES BAR - SHOULDERED DOVE 2pP103 1 : NL LIN LIHUE, KAUAI, KAWAL
NONE NT  XUS ONTARIO, CA
VFR DUSK CLEAR NONE AN ALC ALICANTE, SPAIN
NONE -LHE XFO LAHORE, PAKISTAN
NONE LONG BILLED CURLEW 6N12 1 27. SJC-SAN XUS CA
NONE -PHX  XUS PHOENIX, AR1ZONA
DARK RAIN ATB NO NO BARN OWL 152 111,25 G1G RIO DE JANEIRO, BRAZIL
NONE
JFR DIV YES 1 SRQ-TPA SRO SARASOTA/BRADENTON, Fi
SFO-LAX SFO SAN FRANSICO/OAKLAND, CA
J5R CLEAR NONE YES ONE SPARROW* DAL-HOU DAL DALLAS/FT. WORTM, TEX-LC
NONE ONE HAWK® 1 -BNE  BNE BRISBANE, AUSTRALIA
GULL* -LPA  XFO GRANCANARIA, CANARY [SLAN
XFO
) 1 ITO-HNL 170 HILO, HAWATI
NONE ‘ -LGA  XUS NEW YORK:LA GUARDIA
NONE -GSO XUS SALEM, NC
NONE -ISA ISA MOUNT 1SA, AUSTRALIA
OVERCAST CLOUDY ATB MSY NEW ORLEANS, LOUISIANA
ITO-HNL 11O HILO, WAWALI
YYJ-YYC YY) CALGARY, ALTA,, CANADA
R NICHT  PARTLY CLOU NO NO PLOVER* 1 S. LIH-WNL LIN LINVE, KAUAL, MAWAIL
. -YVR XFO VANCOUVER, CANADA
DAWN CLEAR ATE BLACKCROWNED NIGHT HERON 1124 1 22. SMF SACRAMENTO, CA




g——__'—

SPE #_BIROS WI_0Z_1 CTY_PRS

el ot e

SFO-MFR
-MAN
-MAN

0 0
~N =~

88. YYZ-YWR

38.4 IAH-
-WLG

BHX-PMI
ouUS-

-HAM
DAY-

-YOW
SLZ-BEL

-KH1
SFO-RNO

6. KOA-HNL
OKA -MMY
-Yas
ACA-YWG

8. TXL-HAJ
-DUB

B80S-CLT
-YYC

DUR-PL2
-KIN
~MEL
-TRV
-YYC

TAN-CAS
-AMS

WG
i NL
INT
AN
-LHE
27. SJC-SAN
-PHX
11.25

SRQ-TPA
SFO-LAX
DAL -HOU
-BNE
-LPA

170-HNL
-LGA
-GS0
-1SA

170-HNL
YYJ-vYC
5. LIM-HNL
-YVR

22.

AIRPORT

LOCALE

CAMPO GRANDE, BRAZIL

SAN FRANCISCO, CA
MANCHESTER, ENGLAND
MANCHESTER, ENGLAND
INVERCARGILL, NEW ZEALAND
AMSTERDAM, NETHERLANDS

VANCOUVER, B.C., CANADA

HOUSTON, TEX
WELLINGTON, NEW ZEALAND
ADDIS ABABA, ETHIOPIA
BIRMINGHAM, ENGLAND
DUSSELDORF, GERMANY

HAMBURG, GERMNAY
DAYTON, O

OTTAWA, ONT., CANADA

SAO LUIZ, BRAZIL
DUESSELDORF, GERMANY
KARACHI, PAKISTAN

SAN FRANCISCO/OAKLAND, CA
KONA, HAWAI!

JAPAN

QUEBEC, QUE., CANADA
ACAPULCO, MEXICO

ARACAJU, BRAZIL
HANOVER, GERMANY

DUBLIN, IRELAND
LASHAM, ENGLAND
CHALOTTE, NC

CALGARY, ALTA., CANADA
LAGOS, NIGERIA

MAR DEL PLATA, ARGENTINA
DURBAN, S. AFRICA
KINGSTON, JAMAICA
MELBOURNE, AUSTRALIA
TRIVANDRUM, INDIA
CALGARY, ALTA., CANADA
CASABLANCA, MOROCCO
AMSTERDAM, NETHERLANDS
GOVERNORS HARBOUR, BAHAMA
LINUE, KAUAT, HAWAII
ONTARIO, CA

ALICANTE, SPAIN

LAHORE,, PAKISTAN

CA

PHOENIX, ARIZONA

RIO DE JANEIRO, BRAZIL

SARASOTA/BRADENTON, FL
SAN FRANSICO/OAKLAND, CA

OALLAS/FT. WORTH, TEX-LOV

BRISBANE, AUSTRALIA
GRANCANARTA, CANARY 1SLAND

HILO, HAWALL
NEW YORK-LA GUARDIA
SALEM, NC

MOUNT ISA, AUSTRALIA
NEW ORLEANS, LOUISIANA
HILO, HAWALL

CALGARY, ALTA., CANADA
LIHUE, KAUAJ, WAWALL
VANCOUVER, CANADA
SACRAMENTO, CA

US_INCID ENGINE

NO
YES
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
YES
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
YES
NO
NO
YES
YES
NO

YES
YES
YES
NO
NO
NO
YES
YES
YES
NO
YES
YES
NO
YES

YES

CFM56
J180
J180
CFM56
CFM56
JT180
J180
CFMS6
JT80
J180
JT80
CFM56
JT80
J18D
J180
JT80
JT180
J180
J180
J180
JT18D
CFM56
J180
JT80
J180
J180
J18D
J18D
J180
CFMS56
J18D
J180
J18D
CFM56
CFM56
J18D
CFMS6
CFM56
CFM56
CFM56
CFM56
CFMS6
CFM56
J180
J180
CFM56
CFN56
CFM56
J180
J180
CFM56
CFMS6
CFMS6
CFM56
4780
J180
J180
CFMS6
CFM56

DASH

17A

17A

15
15

15

9A

17A

17A

154

»

»~
»

»

U‘Ug YO W W O = W W W S L G W WO W

DMG_CODE

A,

A,

LMpP

C.K

(PR XV W W W W

W N

W N W NN w

N oW

- W W W W W

W WiN

w N

-

POW_LOSS

NONE
NOKNE

COMPRESSOR
NONE
NONE

NONE

NONE

NONE

COMPRESSOR

NONE

NONE
COMPRESSOR

NONE

NONE
NONE

NONE

NONE

NONE

NONE

YES

NONE
COMPRESSOR

NONE
NONE

NOlIE
NONE
NONE

COMPRESSOR

NONE

MAX_VIBE THROTTLE 1FSD

NONE

IDLE

5.0

INC.

NONE

3.0

HIGH

CUTOFF

HIGH RETARD

NO
NO

NO

NO
NO
NO

NO

NO

NO
NO

NO

NO

NO

NO
NO
NO
NO
NO
NO
NO
INVLNTR
NO
NO
NO
NO
NO
NO

NO
NO
NO
YES

NO
NO




ID ENGINE  DASH DMG_COOE SEVERITY  POW_LOSS MAX_VIBE THROTTLE IFSD REMARKS
J180 A,C 3 1 FAN BLADE BENT
CFNS56 3 NONE NO
J180 A,C 3
J180 AC 3
J18D 17 A,l 1 2, 1st STAGE F BLADES WERE FRAC, 2nd DAM
J180 15 NIGHT EVENT
J180 SMALL BIRD
J180 7 A,G,K 1 HPC DAMAGE
CFMS6 3 AM 3 NONE NONE NO
CFMS6 3 NONE ) NO
JT80 AN 3
JT8D 15 NIGHT EVENT
JT8D AC 3
JT80 A,C 3
J18D 17a A,D,H N 2
JT80 A,B,C 3
CFM56 3 AD,1 1 NO FAN ABRABLE GOUGED,ACOUSTIC LINER TORN
J180
J180 17A A,C 3 COMPRESSOR IDLE NO PWA FAIL CODE - EGT
CFM56 3 AN 3 NONE NO ODOR IN CABIN,EVIDENCE OF DEBRIS IN CORE
CFM56 3 AN 3 NONE 5.0 NO
4780 15 FOUND DURING GROUND INSPECTION
18D 15 NIGHT EVENT
CFMS6 3 A,B 3 NONE INC. NO
JT80 AC 3
J180 CABIN ODOR
J78D 15
CFMS6 3 A & NONE 4.5 NO 3 STAGE 1 BOOSTER VANES SHEARED OFF
J180
J180 9A A,C 3 NONE : NO FOUND ON GROUND INSPEC DUE TO ENG ODOR
J180
J18D AC 3
J18D 17A A,G 2 COMPRESSOR NO EPR SYMPTOM, CABIN ODOR, SMALL BIRDS
J780 174 AC 3
J18D 7
J180 15A AD,H 2 NONE NO
J18D AC 3
CFM56 3 NONE NONE NO
J780 17 A,C 3 COMPRESSOR
4180 15 A,G 2 DAMAGE TO C1 AND C2, ENGINE REMOVED
J180
J180 15 A,C 3
J180 Q@ DECREASE OF .05 IN EPR AND A DROP IN RPM
J180 9
J180 15 A,G 2
CFM56 3 NONE NO FOUND DURING GROUND INSPECTION
J18D 17A AC 3 ENGINE REMOVED
[ JT80
, JT180 AC 3 : 2 FAN BLADE SETS REPLACED
; CFMS6 3 NONE NO FOUND DURING GROUND INSPECTION
. CFMS6 3 A,C,H 3 NONE 3.0 NO 3 MATCHED PAIRS OF FAN BLADES REPLACED
- JT180 9A A,C 3 INGESTION CAUSED ENGINE “HUM"
3 NONE NO FOUND DURING GROUND INSPECTION
3 A,CH 3 NO 3 MATCHED PAIRS OF FAN BLADES REPLACED
3 NONE NO FLUCTUATING VIBRATION INDICATION
3 AL 3 NONE NO
3 NONE NO
3 A, LMP 1 YES HIGH INVLNTRY HEAVYDAMAGED ACOUSTIC PANELS,LOM OILPRES
3 NONE NO FOUND DURING GROUND INSPECTION
7 COMPRESSOR NO LARGE BIRD
7 A,CK 1 NO LPC+HPC DAMAGE, FOUND ON GROUND INSPEC.
3 NONE NO ODOR IN COCP!T
3 NONE NO
3 A,B,E,H 3 5 NO AM EVENT
17A ALK 3
9A SMELL
3 AL 3 NOIE NO
3 NONE NO FOUND DURING GROUND INSPECTION
3 NONE NO
3 AD 2 CUTOFF YES 1FSD+POW LOSS NOT OUE TO BIRD INGESTION
9A AC 3
COMPRESSOR
QA ODOR
3 A,D 2 NO 6 SETS OF FAN BLADES CMANGED
3 AD,I,K 1 NONE HIGH RETARD  NO ABRADABLE GOUGED, INNER INLET COMWL PUNCS
B-9




DATA SOURCE: ENGINE MANUFACTURER

EDATE EVT# ENG_POS ETIME SIGN_EVT AIRCRAFT POF ALTITUDE SPEED FL_RULES LT_CONDS WEATHER CREW_AC CREW_AL |

0470671988 406 NONE 200 UNKNOWN

0470671988 407 2 NONE 200 LANDING

04/08/1988 408 1 NONE 200 UNKNOWN ATO

04/09/1988 463 1 6:10:00 NONE 300 UNKNOWN NONE

04/09/1988 464 2 NONE 300 UNKNOWN NONE

04/10/1988 489 2 NONE 200 UNKNOWN

04/12/1988 347 2 NONE 200 TAKEOFF 350 170 VFR NIGHT CLEAR NO

0471371988 465 1 NONE 300 TAKEOFF +V1

0471971988 466 1 NONE 300 TAKEOFF +v1 BRIGHT  CLEAR ATO

0472171988 490 1 NONE 200 UNKNOWN

04/24/1988 348 2 NONE 200 CLIMB 7000 180

04/25/1988 412 1 NONE 200 TAX1 0

04/26/1988 349 1 NONE 200 UNKNOWN

04/26/1988 413 2 NONE 200 CL1MB 0 125

0472771988 350 1 NONE 200 TAKEOFF ATB

0472771988 351 1 NONE 200 TAKEOFF

04/27/1988 467 1 NONE 300 TAKEOFF +V1 NONE

04/28/1988 352 1 NONE 200 UNKNOWN

06/2971988 414 1 NONE 200 LANDING

05/01/1988 353 2 NONE 200 TAKEOFF

05/02/1988 354 2 20:00:00 TRVS FRAC 200 TAKEOFF 0115 DIV

05/04/1988 415 2 NONE 200 LANDING 090

05/05/1988 468 2 14:30:00 NONE 300 cLiMB VFR BRIGHT  CLEAR NONE

05/06/1988 469 2 NONE 300 UNKNOWN NONE

05/11/71988 416 2 NONE 200 UNKNOWN

0571171988 470 1 NONE 300 UNKNOWN

05/11/71988 471 1 6:30:00 NOKE 300 CLIMB DAWN CLEAR

0571571988 417 1 NONE 200 TAKEOFF

0571771988 355 1 NONE 200 UNKNOWN

05/19/1988 472 1 NONE 300 cLIMB CLOUDY  RAIN

05/21/1988 473 1 15:14:00 NONE 300 LANDING 0 110 VFR DAY PARTLY CLOUD NONE YES

05/22/1988 418 2 NONE 200 TAKEOFF

05/23/71988 419 1 NONE 200 CLIMB 400 140 ATB

05/23/1988 438 2 TRVS FRAC 200 TAKEOF F 070 ATO

05/25/1988 474 1 9:45:00 MULT BIRDS 300 LAND ING 0125 VFR BRIGHT  CLEAR NONE

0670171988 475 2 NONE 300 LANDING

06/02/1988 533 2 NORE 300 LAND NG 100 150

06/08/1988 439 1 NONE 200 TAKEOFF 0 ATB

06/08/1988 476 1 11:42:00 NONE 300 LANDING BRIGKT  CLEAR

06/08/1988 492 2 NONE 200 UNKNOWN

06/10/1988 420 1 NONE 200 TAKEOFF

0671171988 576 2 NONE 300 UNKNOWN NONE

06/12/1988 477 2 NONE 300 UNKNOWN

06/13/1988 478 2 NONE 300 TAKEOQFF +V1 CLEAR

06/1471988 440 2 NONE 200 TAKEOFF

06/1471988 479 1 NOKE 300 UNKNOWN NONE

06/16/1988 480 2 NONE 300 LANDING

06/15/1988 481 1 NONE 300 TAKEQFF +v1

06/16/1988 441 NONE 200 UNKNOWN

06/18/1988 442 2 MULT BIRDS 200 TAKEOFF ATB

06/18/1988 443 2 NONE 200 TAKEOFF 0 140

06/20/1988 444 1 NONE 200 TAKEOFF 0 ATO

06/20/1988 482 1 NONE 300 LANDING . NONE

06/20/1988 483 2 MULT BIRDS 300 TAKEOFF V1 : NONE

06/21/1988 445 1 NONE 200 UNKNOWN

06/22/1988 484 2 NONE 300 UNKNOWN NONE

06/24/1988 446 2 NONE 200 TAKEOFF 0 110 ATO

0672671988 485 1 11:00:00 NONE 300 TAKEOFF V1 ATB

06/26/1988 486 1 NONE 300 UNKNOWN

06/27/1988 493 2 NONE 200 UNKNOWN

06/28/1988 487 1 NONE 300 APPROACH 4000 210

06/28/1988 488 2 11:00:00 NONE 300 UNKNOWN NONE

06/28/1988 494 2 NONE 200 UNKNOWN

07/01/1988 536 1 NONE 300 LANDING NONE

0770771988 447 2 NONE 200 LANDING

07/09/1988 495 2 NONE 200 UNKNOWN

07/12/1988 496 NOKE 200 UNKNOWN

07/14/1988 497 NONE 200 UNKNOWN

07/15/1988 498 1 NOKE 200 TAKEOFF

07/15/1988 499 2 NONE 200 UNKNOWN VER CLEAR
. 0771571988 537 1 NONE 300 TAKEOFF V1 NONE
, 07/16/1988 538 2 NONE 300 LANDING 0 CLOUDY NONE

0771871988 500 2 NOME 200 LANDING S0 120 VFR DAY CLEAR NO
l 0771871988 501 2 15:45:00 NONE 200 TAKEOF F 0 .
1 07/19/1988 502 1 19:30:00 NONE 200 TAKEOFF




—

ULES LT_CONDS WEATHER

NIGHT CLEAR
BRIGHT CLEAR
BRIGHT CLEAR
DAWN CLEAR

CLOUDY  RAIN

DAY PARTLY CLOUD
BRIGHT CLEAR
BRIGHT CLEAR
CLEAR
CLEAR
CLOUDY
DAY CLEAR

CREW_AC

ATO
NONE
NONE

ATO

ATB

NONE

NONE
NONE

NONE
ATB

ATO
NONE

ATB

NONE

NONE

ATB
ATO
NONE
NONE
NONE

ATC
ATE

NONE

NONE

NONE
NONE

CREW_AL BIRD_SEE BIRD_NAM

NO

NO

KITE*

NO
BLACK KITE
SWAINSON'S THRUSH
SWIFT*

YES SWAINSON'S HAWK
GULL*

FLOCXK COMMON TURTLE DOVE
WESTERN MEADOWLARK

NO

NO
GuLL*
HAWK*
GULL*
BONAPARTE 'S GULL
HERRING GULL
PIGEON*
PIGEON*
CATTLE EGRET

NO

FLOCK

NO

YES BLACK BIRD*

EURASIAN KESTREL

BIRD_SPE #_BIRDS WT_02_1 CTY_PRS

3K28

412246

3k171

2P50

64268

"16N38

14N14

1135

5k27

*

-

- — b b —a

32.

-KIN
DEN-OKC

ATH-BEG
-PEK

OGG- HNL

1AD -MSY

LIT-OKC

DEN-BUR
HOU -

ORD-SAB
CGR-GRU
LDE-CRL

DAL - HOU
-HOU

- AMS
SAT-DAL

EWR- [AD

. DAL-HOU

TUN-BRU

. EMA-QTV

CVG-ORD
YWG-YOW

. YQR-YWG

-0AK

BRS-CWL
YUL-YOM
-FRA

EWR-ORD
-GIG

. YKA-YVR
. YYT-YHZ

RUH-AHB
PM] - PME
PME - PMI

-0KC

YQT-YAM
MXP - FUE
-8RE

STR-SCN
CTU-SHA

BRU-COG
YHZ-YUL
-BNA

-bus
YLW-YVR
BRR-ANC

. BRU-LHR

CAG-8RU

AIRPORT

LOCALE

KINGSTON, JAMAICA
OKLAHOMA CITY, OKLA
NIGERIA
GREECE - YUGOSLAVIA
BEIJING, CHINA
KAGOSHIMA, JAPAN
KAHULUT, MAUI, HAWAII
HAMBURG, GERMANY
RECIFE, BRAZIL
SHIMOJISHIMA, JAPAN
HOUSTON, TEX
WASHINGTON, DC - LA

LITTLE ROCK, ARK
DALLAS/FT WORTH, TEX-LOVE
TULSA, OKLA

DENVER, COL

HOUSTON, TEX

SABA, NETH, ANTILLES
CAMPO GRANDE, BRAZIL
LOURDES/TARBES, FRANCE
WELLINGTON, NEW ZEALAND
DALLAS/FT WORTH, TEX-LOVE
HOUSTON, TEX

AMSTERDAM, NETHERLANDS
SAN ANTONIO, TEX
AUSTIN, TEX
NY-WASKINGTON, DC
SAO PAULO, BRAZIL
HOUSTON, TEX
TUNIS, TUNISIA
DENVER, COL

LUXOR, EGYPT
TREVISO, ITALY
FRANKFURT, GERMANY
CHICAGO, ILL-OHARE
WINNIPEG, CANADA
FRESNO, CA

REGINA, SASK., CANADA
CA

BRISTOL, ENGLAND
MONTREAL, CANADA
FRANKFURT, GERMANY
BRISBANE, AUSTRALIA
NEW YORK, NY-NEWARK
RIO DE JANEIRO, BRAZIL
KAMLOOPS, CANADA

ST. JOHNS, CANADA
RIYADH, SAUD! ARABIA
PORTSMOUTH, ENGLAND
PORTSMOUTH, ENGLAND
OKLAHOMA CITY, OKLA

THUNDER BAY, ONT., CANADA
MILAN-MALPENSA, 1TALY
BREMEN, GERMANY

NAGOYA, JAPAN
SAARBRUECKEN, GERMANY
CHINA

YAMAGATA, HONSHU, JAPAN
PARIS-DE GAULLE, FRANCE
MONTREAL, CANADA
NASHVILLE, TENN
TOTTORI, JAPAN
DUESSELDORF, GERMANY
KELOWNA, CANADA
SCOTLAND -ALASKA
LJUBLJANA, YUGOSLAVIA
BRUSSELS, BELGIUM
PHILADELPHIA, PA
BRUSSELS, BELGIUM
CAGLIARI, ITALY
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5 WT_0Z_1 CTY_PRS AIRPORT LOCALE US_INCID ENGINE DASH DMG_CODE SEVERITY POW_LOSS MAX_VIBE YHROYTLE IFSD
-KIN XFO KINGSTON, JAMAICA NO J180 15 A,G 2
DEN-OKC OKC OKLAHOMA CITY, OKLA YES JT8D
1 32. XFQ NIGERIA NO JT80 15 A,G 2
ATH-BEG XFO GREECE - YUGOSLAVIA NO CFMS6 3 AH 3 NONE NO
-PEK XFO BEIJING, CHINA NO CFM56 3 NONE NO
KOJ KAGOSHIMA, JAPAN NO J180 9A
1 OGG-HNL 0GG KAHULUI, MAUI, HAWAILI YES J780 OA
HAM HAMBURG, GERMANY NO CFM56 3 NONE NO
REC RECIFE, BRAZIL NO CFM56 3 AD 2 NONE NO
Skl SHIMOJISHIMA, JAPAN NO JT8D 17
HOU HOUSTON, TEX YES JT80 9A
IAD-MSY XUS WASHINGTON, OC - LA YES JT80
Xus YES JT80 17A A,C 3
LIT-OKC LIT LITTLE ROCK, ARK YES JT80
DAL DALLAS/FT WORTH, TEX-LOVE YES J180 9A
TUL TULSA, OKLA YES J180 9A
DEN-BUR DEN DENVER, COL YES CFM56 3 NONE NO
HOU - XUs HOUSTON, TEX YES J18D 9A
ORD-SAB SAB SABA, NETH, ANTILLES NO J78D
CGR-GRU CGR CAMPO GRANDE, BRAZIL NO J180
1 32. \DE-CRL LOE LOURDES/TARBES, FRANCE NO J18D 15 Al 1 EPR DEC HIGH YES
WLG WELLINGTON, NEW ZEALAND NO JT8D
DAL-HOU DAL DALLAS/FT WORTH, TEX-LOVE YES CFM56 3 A,B,H 3 NONE NO
1 1. -HOU XUS HOUSTON, TEX YES CFM56 3 NONE NO
Xus YES JT80 15A A,C 3
-AMS XFO AMSTERDAM, NETHERLANDS NO CFM56 3 NONE NO
SAT-DAL SAT SAN ANTONIO, TEX ’ YES CFM56 3 A,B,H 3 NONE 3.5 NO
1 1. AUS AUSTIN, TEX YES J780
EWR-1AD XUS NY-WASHINGTON, DC YES J780 78 A,G 2
SAOQ SAO PAULO, BRAZIL NO CFM56 3 AH 3 NONE 2.9 NO
! 36. DAL-HOU HOU HOUSTON, TEX YES CFMS56 3 NONE NO
' TUN-BRU TUN TUNIS, TUNISIA NO JT8D 15 A,G 2 HIGH
! DEN DENVER, COL YES J180 17
' 16. LXR LUXOR, EGYPT NO J180 17 A,C,I i
. 7. EMA-QTV QTv TREVISO, ITALY NO CFM56 3 A,D,H 2 NONE 2.5 NO
FRA FRANKFURT, CERMANY NO CFM56 3 NONE NO
! CVG-ORD ORD CHICAGO, ILL-OHARE YES CFM56 3
} YMG-YOM  YWG WINNIPEG, CANADA NOC J180 17
FAT FRESNO, CA YES CFM56 3 NONE NO
XUs YES J18D QA
] 4. YOR-YWG YOR REGINA, SASK., CANADA NO J180 9A A,C 3 HIGH
-0AK XUS CA YES CFM56 3 A 4 NONE NO
CFMS6 3 NONE NO
BRS-CWL BRS BRISTOL, ENGLAND NO CFM56 3 A,B 3 NONE NO
YUL-YOM YUL MONTREAL, CANADA NO J18D 17
-FRA XfO FRANKFURT, GERMANY NOC CFM56 3 A,C 3 NONE NO
BNE BRISBANE, AUSTRALIA NC CFM56 3 NONE NO
EWR-ORD EWR NEW YORK, NY-NEWARK YES CFMS56 3 A,C 3 NONE NO
-GIG XFO RIO DE JANEIRO, BRAZ!L NO J180
. 7. YKA-YVR YKA KAMLOOPS, CANADA NO J180 9A AC,G, I 1 COMPRESSOR HIGH PARAMTRS
I 40. YYT-YHZ YYT ST. JOKNS, CANADA NO J180 9A A,D,N 2
RUKH-AHB RUH RIYADH, SAUD! ARABIA NO JT80 COMPRE SSOR
' PM]-PME  PME PORTSMOUTH, ENGLAND NO CFM56 3 AH 3 NONE NO
. PME-PM] PME PORTSMOUTH, ENGLAND NO CFM56 3 ALK 3 NONE SOME NO
-OKC XUS OKLAHOMA CITY, OKLA YES JT80
I 16. XUs YES CFM56 3 A 4 NONE NO
YQT-YAM YQT THUNDER BAY, ONT., CANADA NO J18D 9A A,C 3 COMPRESSOR
MXP-FUE MXP MILAN-MALPENSA, ITALY NO CFM56 3 A,B 3 NONE 2.6 NO
-BRE XFO BREMEN, GERMANY NO CFM56 3 A 4 NONE NO
NGO NAGOYA, JAPAN NO JT80 17
STR-SCN SCN SAARBRUECKEN, GERMANY NO CFM56 3 AH 3 NONE NO
CTU-SHA  XFO CHINA NO CFMS6 3 A K 1 NONE NO
GAJ YAMAGATA, HONSHU, JAPAN NO J180 17 ’
BRU-COG CDG PARIS-DE GAULLE, FRANCE NO CFM56 3 AN 3 3.0 NO
YHZ-YUL YUL MONTREAL, CANADA NO JT80 17
-BNA  XUS NASHVILLE, TENN YES JT80 oA
114 TOTTORI, JAPAN NO J18D 17
-DUS XFO DUESSELDORF, GERMANY NO JT80 A,D,H,N 2 HIGH
YLW-YVR YLW KELOWNA, CANADA NO J180 )
! BRR-ANC XFO SCOTLAND - ALASKA NO J180 17A
l LJu LJUBLJANA, YUGOSLAVIA NO CFM56 3 NONE NO
l BRU BRUSSELS, BELGIUM NO CFM56 3 NONE NO
| 40. PHL PHILADELPHIA, PA YES 4180 15 A,D 2 HIGH
f 8. BRU-LNR BRU BRUSSELS, BELGIUM NO JT8D 15A AC 3
CAG-BRU CAG CAGLIARI, ITALY NO J180 15 A,C,G 2 HIGH NO
B-10
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ENGINE  DASH DMG_CODE SEVERITY  POW_LOSS MAX_VIBE THROTTLE 1FSD REMARKS

4180 15 A,G 2

JT80

JT8D 15 A,G 2 HEAVY DAMAGE

CFM56 3 AH 3 NONE NO FOUND DURING GROUND INSPECTION

CFM56 3 NONE NO FOUND DURING GROUND INSPECTION

JT80 9A

JT80 9A ODOR, MEDIUM BIRD

CFMS6 3 NONE : NO

CFMS6 3 AD 2 NONE NO AM EVENT, REPLACED 2 FAN BLADES

JT80 17

JT8D 9A ODOR

J180

JT8D 7A A,C 3

JT80

JT80 oA ODOR

J180 9a ODOR

CFMS5& 3 NONE NO

478D 9 ODOR

J180

J78D 0DOR !

JT80 15 Al 1 EPR DEC H1GH YES EGT INCREASED TO FULL SCALE

J180

CFMS6 3 A,8.8 3 NONE NO

CFMS56 3 NONE NO FOUND DURING GROUND INSPECTION

J180 154 AC 3

CFM56 3 NONE NO FOUND DURING GROUND INSPECTION

CFM56 3 A,B,H 3 NONE 3.5 NO

J180 ODOR

JT80 78 AG 2

CFM56 3 AH 3 NONE 2.9 NO PM EVENT, CHANGED 1 FAN BLADE

CFM56 3 NONE NO

JT8D 15 A,G 2 HIGH

J180 17 ODOR, SMALL BIRD

JT80 17 A,C,I 1 HPT METALIZATION

CFMS6 3 A,D,H 2 NONE 2.5 NO FAN ABRADABLE SLIGHTLY DAMAGED

CFM56 3 NONE NO

CFM56 3

J780 17 QDOR

CFM56 3 NONE NO

J180 9A

J78D 9a AL 3 HIGH ODOR, HUM, 3 FAN BLADES DAMAGED

CFMS56 3 A 4 NONE NO ENGINE REMOVED FOR HIGH EGT

CFM56 3 NONE NO FOUND DURING GROUND INSPECTION

CFMS6 3 A8 3 NONE NO

J180 17 SYMPTOM-EGT

CFMS6 3 A,C 3 NONE NO FOUND DURING GROUND INSPECTION

CFMS6 3 NONE NO

CFMS6 3 A,C 3 NONE NO

JjT80

J180 9 A,C,G, 1 1 COMPRESSOR HIGH PARAMTRS METAL IN TAILPIPE, SYMPTOM-EGT, 2 BLADES

JT8D oA AD,N 2 & FAN BLADES DAMAGED, ODOR

J180 COMPRE SSOR

CFMS6 3 AH 3 NONE NG

CFMSE 3 AH 3 NONE SOME NO M/S SHROUD DISTORTED, CSD COOLER CLOGGED

J180 ODOR

CFMS6 3 A 4 NONE NO FOUND DURING GROUND INSPECTION

4180 9 AL 3 COMPRESSOR

CFMS6 3 A8 3 NONE 2.6 NO REPLACED 5 PAIR OF FAN BLADES

IFMS56 3 A 4 NONE NO REPLACED 3 PAIR OF FAN BLADES

JT8D 17

CFMSE 3 AN 3 NONE NO ENGINE NOISE

:rggé 3 AK 1 NONE NO FOUND DURING GROUND [NSPECTION, UER

37 17 ¢

TFMS6 3 AH 3 3.0 NO REPLACED & PAIR OF FAN BLADES

1780 17

iT80 9 ODOR

1780 17

780 A0 H,N 2 HIGH 2 BLADES BROKEN TANGS, 1 CRACKED TANG

J180 9

1780 17 FOUND DURING GROUND INSPECTION

IFMS6 3 NONE NO AM EVENT

IFMS6 3 NONE NO

J180 15 AD 2 HIGH INVESTIGATED, AM EVENT

1180 15A A,C 3

4180 15 A,C.G 2 HIGH NO CREW NOTED NOISE AND VIBES AT TO
B-10
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DATA SOURCE: ENGINE MANUFACTURER

EDATE EVT# ENG_POS ETIME SIGN_EVT AIRCRAFT POF ALTITUDE SPEED FL_RULES LT_CONDS WEATHER CREW_AC CREW_AL B!
07/19/1988 503 2 NONE 200 UNKNOWN

07/20/1988 539 2 NONE 300 CLIMB NONE NO
07/20/1988 540 1 11:25:00 NONE 300 APPROACH 100 BRIGHT  CLEAR NONE NO
07/21/1988 504 1 NONE 200 UNKNOWN :

07/23/1988 505 1 NONE 200 APPROACH

07/23/1988 541 1 NONE 300 cLIM8 NONE NO
07/23/1988 542 1 NONE 300 UNKNOWN NONE NO
07/264/1988 543 2 KONE 300 TAKEOFF +v1 NONE NO
07/25/1988 506 2 INV POW LOSS 200 TAKEOFF ATB

07/26/1988 507 2 22:10:00 INV POW LOSS 200 TAKEOFF 70 140 ATB NO,
07/26/1988 544 1 NONE 300 TAKEOFF +V1 ATB

07/26/1988 545 2 NONE 300 TAKEOFF 0 -vi ATO YES
07/27/1988 508 2 NONE 200 TAKEOFF 0 100 !
07/28/1988 509 1 NONE 200 UNKNOWN |
07/29/1988 546 2 15:00:00 NONE 300 APPROACH CLOUDY NONE onei
07/30/1988 510 1 NONE 200 LANDING

07/30/1988 511 2 NONE 200 LANDING |
08/05/1988 547 1 NONE 300 APPROACH NONE NG
08/05/1988 548 1 NONE 300 UNKNOWN NONE NG -
08/07/1988 512 1 NONE 200 TAKEOFF . 0 ‘
08/07/1988 513 2 NONE 200 TAKEOFF

08/09/1988 514 2 NONE 200 TAKEOFF

0871071988 515 1 NONE 200 TAKEOFF |
08/11/1988 516 1 NONE 200 UNKNOWN

08/12/1988 517 1 NONE 200 UNKNOWN

08/12/1988 518 2 NONE 200 TAKEOFF ATB

08/14/1988 549 1 NONE 300 UNKNOWN NONE NC
08/15/1988 519 1 NONE 200 UNKNOWN

08/15/1988 520 1 NONE 200 UNKNOWN

08/15/1988 SS0 2 21:45:00 MULT BIRDS 300 UNKNOWN NONE

08/16/1988 521 2 NONE 200 TAKEOFF 50 150 o ATB

08/16/1988 551 2 15:45:00 MULT BIRDS 300 TAKEOFF 0 +V1 BRIGHT CLEAR ATB Fed
08/17/1988 552 2 NONE 300 UNKNCWN NONE N
08/18/1988 553 1 NONE 300 UNKNOWN NONE NC
08/19/1988 522 1 NONE 200 TAKEOFF 0 ATO

08/19/1988 554 1 NONE 300 cLIMg NONE NC
08/21/1988 555 1 8:52:00 NONE 300 TAKEOFF +V1 ATB NC
08/23/1988 523 1 6:18:00 MULT ENG 200 TAKEOFF 0 100 ATO SEV
08/23/1988 523 2 6:18:00 MULT ENG 200 TAKEOFF 0 100 ATO SEV
08/26/1988 524 1 MULT BIRDS 200 TAKEOFF 0 135 VFR NG SEV
08/26/1988 556 1 MULT ENG 300 TAKEOFF 0 +v1 NONE NC
08/26/1988 556 2 MULT ENG 300 TAKEOFF 0 +v1 NONE NO
0872971988 557 1 8:43:00 MULT ENG-BIRDS 300 TAKEOFF 20 145 1FR LIGHT CLEAR ATB NO FLC
08/29/1988 557 2 8:43:00 MULT ENG-BIRDS 300 TAKEOFF 20 145 1FR LIGHT CLEAR ATB NO LRSS
08/30/1988 525 1 NONE 200 UNKNOWN

08/30/1988 558 1 14:30:00 NONE 300 UNKNOWN BRIGHT  CLEAR NONE NO NO
09/02/1988 559 1 13:00:00 NONE 300 UNKNOWN NONE NG
09/03/1988 560 2 NONE 300 UNKNOWN NONE NO
09/04/1988 526 2 NONE 200 APPROACH

09/0471988 561 1 NONE 300 UNKNOWN NONE NO
09/05/1988 562 1 NONE 300 TAKEOFF W1 ATB NO NO
09/06/1988 563 2 NONE 300 TAKEOFF +V1 NONE NO
09/08/1988 564 2 NONE 300 LANDING NONE NO
09/09/1988 527 1 MULT BIRDS 200 LANDING 0

09/10/1988 528 1 NONE 200 TAKEOFF

09/10/1988 565 1 NONE 300 UNKNOWN NONE NO
09/15/1988 529 1 9:45:00 MULT ENG-BIRDS 200 TAKEOFF 0 155 LIGHT CLEAR CRASHED YES FLC
09/15/1988 529 2 © 9:45:00 MULT ENG-BIRDS 200 TAKEOFF 0 155 ’ LIGHT CLEAR CRASKED YES FLC
0971571988 566 1 NONE 300 TAKEOFF +V1 NONE NO
09/16/1988 567 1 NONE 300 CRUISE NONE NO
09/18/1988 568 1 NONE 300 LANDING NONE NO
0972071988 530 1 NONE 200 UNKNOWN

09/20/1988 569 1 NONE 300 UNKNOWN NONE NO
09/21/1988 570 1 MULT ENG 300 TAKEOFF 0 VR ATB FLC
09/21/1988 570 2 MULT ENG 300 TAKEOFF 0 VR ATB FLC
09/23/1988 531 2 NONE 200 UNKNOWN

09/26/1988 571 2 NONE 300 UNKNOWN NONE NO
09/25/1988 572 1 NONE 300 TAKEQFF V1 NONE NO
09/26/1988 532 1 MULT BIRDS 200 TAKEOF f 100 150 oIV

0972671988 573 1 NONE 300 cLImB ATB NO
09/27/1988 574 1 16:30:00 NONE 300 UNKNOWN BRIGHT  CLEAR NONE NO




L_RULES LT_CONDS WEATHER

FR
FR

BRIGHT

BRIGHT

LIGHT
LIGHT

BRIGHT

LIGHT
LIGHT

BRIGHT

CLEAR

cLouoy

CLEAR

CLEAR
CLEAR

CLEAR

CLEAR
CLEAR

CLEAR

CREW_AC

NONE
NONE

NONE
NONE
NONE
ATB
ATB
AT8
ATO

NONE

NONE
NONE

ATB
NONE

NONE
ATB
ATB
NONE
NONE
ATO
NONE
ATB
ATO
ATO

NONE
NONE
ATB
ATB

NONE
NONE
NONE

NONE
ATB

NONE
NONE

NONE
CRASHED
CRASHED
NONE
NONE
NONE

NONE
ATB
AT8

NONE
NONE
Div
ATB
NONE

CREW_AL BIRD_SEE BIRD_NAM

NO
NO
NO

NO

NO

YES
YES

NO
NO

NO
NO
NO

NO
YES

ONE

NO
NO

NO

FLOCK
NO
NO

NO

NO
SEVERAL
SEVERAL
SEVERAL
NO

NO
FLOCK
FLOCK

NO
NO
NO

NO
NO
NO
NO

NO
FLOCK
FLOCK
NO
NO
NO

NO
FLOCK
FLOCK

NO
NO

NO
NO

CARRION CROW

CHIMNEY SWIFT

GREY EAGLE-BUZZARD

CROW*

COMMON SWIFT
GULL*

MOURNING DOVE

KILLDEER

UPLAND SANDPIPER
AMERICAN KESTREL
BLACK HEADED GULL

BLACK HEADED GULL
SPARROW*

COMMON STARLING
COMMON STARLING

SPECKLED PIGEON
SPECKLED PIGEON

BARRED DOVE

ROCK DOVE

PARROT*

BIRD_SPE #_BIRDS WT_0Z_1 CTY_PRS

133
3K161

1USS

2P105

5N33

6N13

5K26
14N36
14N36

21275
21275

P4
2P4

2P102

2P1

- d bk d b b b

- o —h

—_ oo

-

19.

80.

3.5
10.

WwWw

14.

CDG-AMS

YVR-YLW

BRU-CDG

PLZ-JNB
CGR-GRU
YSM-YHY

-NCE

. DUR-PLZ

YXJ-YXY
YWG-YVR
YMM-YXD
YOR-YWG

-FRA

YYZ-YXD

. OMA-PHX

-STL

-CLT
LHR-

. HAM-CGN

HAM-CGN
COS-YHY
TFS-SPC
TFS-SPC

YYC-YXD
PIT-BODL
HRL - HOU
-BEG
YYZ-YAM
-PIT

CPT-PL2

-LCW
BJR-ASM
BJR-ASM
ZAG-ZRH

Yar-yyc

STL-HOU
LUT-TNR

-DAL

AIRPORTY

LOCALE

SENDAI, JAPAN
BELGRADE, YUGOSLAVIA
AMSTERDAM, NETHERLANDS
KOGOSHIMA, JAPAN
KELOWNA, CANADA

SAN DIEGO, CA

BRUSSELS, BELGIUM

PORTO VELHO, BRAZIL

PORT ELIZABETH, S. AFRICA
LAHORE, PAKISTAN
CARDIFF, WALES

CAMPO GRANDE, BRAZIL
VANCOUVER, CANADA
AMSTERDAM, NETHERLANDS
HAY RIVER, CANADA
VANCOUVER, CANADA
BRUSSELS, BELGIUM

FRANCE

DURBAN, S. AFRICA

FT. ST. JOHN, CANADA
WINNEPEG, CANADA

FORT MCMURRAY, CANADA
CANADA
CHINA
HOUSTON, TEX
GERMANY
CANADA
NEB-ARIZ

ST LOUIS, MO

.

MELBOURNE, AUSTRALIA
NC

LONDON, ENGLAND

HOUSTON, TEX
LONDON-GATWICK, ENGLAND
TULSA, OKLA

HAMBURG, GERMANY
HAMBURG, GERMANY
COLORADG SPRINGS, COL
TENERIFE, CANARY ISLANDS
TENERRIFE, CANARY ISLANCS
CHICAGO, ILL-OHARE
CHICAGO, ILL-OHARE
CANADA

PA-MA

TEX

BELGRADE, YUGOSLAVIA
SAULT ST MARIE, CANADA
PA

CHICAGO, ILL-OHARE

RENO, NEV

BELFAST, N. IRELAND

PORT ELIZABETH, 5. AFRICA
XIAMEN, CHINA

ENGLAND

BAHAR DAR, ETHIOPIA
BAMAR DAR, ETHIOPIA
BELFAST, N. IRELAND
YUGOSLAVIA-SW1TZERLAND
LONDON-HEATHROW, ENGLAND
CANADA

LAS VEGAS, NEV
LAS VEGAS, NEV
CANADA

MO- TEX

LOS ANGELES, CA
MADAGASCAR
MELBOURNE, AUSTRALIA
TEX

PR B R IS

A EZE < <E X< <TX>P




_SPE #_BIRDS WT_0Z_1 CTY_PRS AIRPORT LOCALE US_INCID ENGINE  DASH DMG_COOE SEVERITY  POW_LOSS MAX_VIBE THROTTLE I1FSD
SbJ SENDAI, JAPAN NO J180 9A
1 BEG BELGRADE, YUGOSLAVIA NO CFM56 3 N1 DECREASE
4 1 19. COG-AMS AMS AMSTERDAM, NETHERLANDS NO CFM56 3 A8 3 NONE
K0J KOGOSHIMA, JAPAN NO JT80 9A
YVR-YLW  YLW KELOWNA, CANADA NO J780 9A
1 SAN SAN DIEGO, CA YES CFM56 3 AH 3 NONE 3.0
. 1. XUS YES CFM56 3 NONE
1 BRU-CDG 9FU BRUSSELS, BELGIUM uo CFM56 3 AH 3 NONE 3.0
1 1 80. PVH PORTO VELHO, BRAZIL NO JT80 7 A,G,1,K 1 INVLNTRY
- PLZ-JNB PLZ PORT ELIZABETH, S. AFRICA NO JT8D 9 COMPRESSOR KIGH
1 LHE LAHORE, PAKISTAN NO CFM56 3 AH 3 NONE 5.0
1 Wl CARDIFF, WALES NO CFM56 3 A,B,H 3 NONE NONE
1 CGR-GRU CGR CAMPO GRANDE, BRAZIL NO J78D 7
1 YVR VANCOUVER, CANADA NO J78D 17A A,C,H,K 1
1 2. AMS AMSTERDAM, NETHERL'NDS NO CFM56 3 A 4 NONE
1 YSM-YHY YHY HAY RIVER, CANADA NO J180 9A
YVR VANCOUVER, CANADA NO J180 9A
. BRU BRUSSELS, BELGIUM NO CFM56 3 AH 3 NONE 2.0
1 -NCE  XFO FRANCE NO CFM56 3 NONE
1 4. DUR-PLZ DUR DURBAN, S. AFRICA NO JT80 174
1 YXJ-YXY  YXJ FT. ST, JOHN, CANADA NO JT80 9A
1 YMG-YVR  YWG WINNEPEG, CANADA NO JT8D 17A
YMM-YXD  YMM FORT MCMURRAY, CANADA NO JT80 9A
YOR-YWG XFO CANADA NO JT80 9A
XFO CHINA ‘ NO J180 174
5 1 4. HOU HOUSTON, TEX YES JT180 9A
1 -FRA XFO GERMANY NO CFM56 3 NONE
YYZ-YXD XFO CANADA NO J18D 9A
1 3. OMA-PHX XUS NEB-AR1Z YES J780 15 A,C,G 2
N -STL  XUS ST LOUIS, MO YES CFM56 3 A,0,1 1 NONE
CLv YES JT80 78 COMPRE SS0R
. MEL MELBOURNE, AUSTRALIA NO CFM56 3 A,B,H 3 NONE 5.0 IDLE
-CLT XUS NC YES CFM56 3 AD 2 NONE
1 LHR- XFO LONDON, ENGLAND NO CFM56 3 NONE
1 6. HOU HOUSTON, TEX YES J180 9A
LGW LONDON-GATWICK, ENGLAND  NO CFM56 3 NONE
1 3.5 TUL TULSA, OKLA YES CFM56 3 NONE
5 1 10. HAM-CGN HAM HAMBURG, GERMANY NO J180 15 A,C 3
5 1 10. HAM-CGN HAM HAMBURG, GERMANY NO J180 15
3 COS-YHY COS COLORADO SPRINGS, COL YES J780 15
1 TFS-SPC  TFS TENERIFE, CANARY ISLANDS . NO CFM56 3 A,D 2 NONE
1 TFS-SPC TS TENERRIFE, CANARY [SLANDS NO CFM56 3 NONE
5 2 3. ORD CHICAGO, ILL-OHARE YES CFMS6 3 A,B,H 3 NONE SMALL RETARD
5 1 3. ORD CHICAGO, ILL-OHARE YES CFM56 3 NONE SMALL
YYC-YXD XFO CANADA NO JT8D 9A A,B 3
1 PIT-BOL XUS PA-MA YES CFM56 3 NONE
1 HRL-HOU  XUS YEX YES CFM56 3 NONE
1 -BEG XFO BELGRADE, YUGOSLAVIA NO CFM56 3 NONE
YYZ-YAM YAM SAULT ST MARIE, CANADA NO J180 9A
-PIT XUS PA YES CFMS56 3 NONE
ORD CHICAGO, 1LL-OHARE YES CFM56 3 A 4 NONE
RNO RENO, NEV YES CFM56 3 NONE
8FS BELFAST, N. IRELAND NO CFM56 3 AH 3 NONE
. CPT-PLZ PL2Z PORT ELIZABETH, S. AFRICA NO JT8D 17A A,C 3
XMN XIAMEN, CHINA NO JT80 17A A,C 3
-LGW  XFO ENGLAND NO CFM56 3 NONE
8 11.5 BJR-ASM BJR BAHAR DAR, ETHIOPIA NO J180 174 A,D,K,0,P 1 COMPRESSOR ADVANCEC
6 11.5 BJR-ASM BJR BAHAR DAR, ETHIOPIA NO JT8D 17A A,0,K,0,P 1 COMPRESSOR ADVANCED
BFS BELFAST, N. IRELAND NO CFMS6 3 AH 3 NONE 5.0 IDLE
1 ZAG-ZRH XFO YUGOSLAVIA-SWITZERLAND NO CFM56 3 A,D 2 NONE
1 LHR LONDON-HEATHROW, ENGLAND  NO CFMS6 3 NONE 2.8
YOT-YYC XFO CANADA NO J180 9A
) 1 2. XUS YES CFM56 3 NONE 1.9 NO
1 LAS LAS VEGAS, NEV YES CFMS6 3 NONE NO
1 LAS LAS VEGAS, NEV YES CFM56 3 AM 3 NONE NO
XFO CANADA NO 1180 9A
1 STL-HOU  XUS MO-TEX YES CFMS6 3 A, K 1 NONE NO
, 1 14, LAX LOS ANGELES, CA YES CFMS6 3 A 4 NONE NO
2 LUT-TNR LUT MADAGASCAR NO JT8D 15 A,D 2 COMPRESSOR CUTOFF  YES
1 MEL MELBOURNE, AUSTRALIA NO CFMS6 3 ALH 3 5.0 RETARD  NO
-DAL  XUS TEX YES CFMS6 3 A 4 NONE NO




INCID ENGINE DASH DMG_CODE SEVERITY POW_LOSS MAX_VIBE THROTTLE IFSD REMARKS
9A
3 N1 DECREASE NO MOMENTARY 10% DEC. IN FAN SPEED
3 A,B 3 NONE 4 F BLADES HAD LE TIP CURL
9A
9A
3 AN 3 NONE 3.0 NO 3 F BLADES SHINGLED, 1 BLADE REPLACED
3 NOKE NO FOUND DURING LTR CHECK
3 AH 3 NONE 3.0 NO REPLACED 3 PAIR OF FAN BLADES
7 A,G, LK 1 INVLNTRY YES 1 F BLADE FRACTURED BELOW MSS
9 COMPRESSOR HIGH YES MOMENTARY THRUST LOSS FOR APPROX. 10 SEC
3 AH 3 NONE 5.0 NO
3 A,BHN 3 NONE NONE NO
7 O0OR [N CABIN, SMALL BIRD
17A A,C,H,K 1 HPC DAMAGED AND REMOVED ,
3 A 4 NONE NO BSI FOUND HPC STG6 BLD WITH A NICK
QA
QA SMALL BIRD
3 ALH 3 NONE 2.0 NO 6 FAN BLADES REPLACED
3 NONE
17A
9A
174 ODOR IN CABIN, SMALL BIRD
9A
oA FOUND DURING GROUND INSPECTION
178 FOUND DURING GROUND INSPECTION
9A
3 NONE NO FOUND DURING GROUND INSPECTION
QA ODOR IN COCKPIT
15 A,C,G 2 FOUND DURING GROUND INSPECTION
3 A,D,1 1 NONE NO 8 F BLDS REPLACED, 1 WITH .§ IN CRACK
78 COMPRESSOR YES 5% EPR LOSS
3 A,8,K 3 NONE 5.0 IDLE NO 6 FAN BLADES REPLACED
3 A0 2 NONE NO 4 FAN BLDS REPLACED, FOUND ON GRD INSPEC
3 NONE NO
9A
3 NONE NO MOMENTARY INCREASE IN EGT
3 NONE NC ODOR [N COCPIY
15 A,C 3
s ]
15
3 A,D 2 NONE NO SOME ABRADABLE MISSING
3 NONE NO
3 A,B N 3 NONE SMALL RETARD NO REPLACED 5 PAIRS OF FAN BLADES
3 NONE SMALL NO 27 BIRDS CLEARED FROM RUNWAY
oA A8 3 1 F BLADE 1/4 INCK T1P CURL, GRD [NSPEC
3 NONE NO INGESTED PIECE OF TIRE,ALSO FOUND BIRD
3 NONE NO
3 NONE NO
9A
3 NONE NO
3 A 4 NONE NO REPLACED & PAIRS OF FAN BLADES
3 NONE NO
3 AH 3 NONE NO
17A A,C 3
17A A, C 3
3 NONE NO
174 A,0,K,0,P 1 COMPRESSOR ADVANCED INVULNTRY CONTINUOUS SURGING, ERRATIC EPR
17A A,0,%,0,pP 1 COMPRESSOR ADVANCEC INVLNTRY CONTINUQUS SURGING, ERRATIC EPR
3 ALH 3 NONE 5.0 10LE NO ODOR IN CABIN
3 A,D 2 NONE NO 8 PAIRS OF FAN BLADES REPLACED
3 NONE 2.8 L
9A FOUND DURING GROUND INSPECTION
3 NONE 1.9 NO
3 NONE NO
3 ALK 3 NONE NO
9A
3 ALK 1 NONE NO 1 STG & HPC BLADE DAMAGED
3 A 4 NONE NO 14 PAIRS OF FAN BLADES REPLACED
15 A,D 2 COMPRESSOR CUTOFF YES POWER 0SS
3 AN 3 5.0 RETARD NO 12 FAN BLADES SHINGLED
3 A L NONE NO 15 FAN BLADES DAMAGED
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DATA SOURCE: OTHER

EDATE

10/1C 1986
1170271986
1172771986
12/02/1986
12/14/1986
12/14/1986
01/31/1987
02/02/1987
02/06/1987
02/10/1987
02/10/1987
02/10/1987
02/10/1987
02/10/1987
02/13/1987
02/13/1987
0271471987
02/21/1987
0272271987
0272271987
0370271987
0370371987
03/07/1987
03/12/1987
03/16/1987
03/26/1987
03/26/1987
0372771987
0373171987
03/31/1987
0470671987
04/08/1987
04709/1987
0671271987
04/14/1987
04/26/1987
05706/1987
05/08/1987
0571071987
05/10/1987
0571271987
05/16/1987
0670571987
0670871987
06/10/1987
06/12/1987
06/19/1987
0672371987
0672471987
06/24/1987
06/28/1987
06/29/1987
06/30/1987
07/01/1987
07/02/1987
07/13/1987
0771771987
0771771987
07/19/1987
0772171987
0772171987
0772471987
07/25/1987
07/26/1987
07/27/1987
07/27/1987
07/29/1987
07/30/1987
07/31/1987
08/01/1987
08/05/1987
08/06/1987
08/07/1987
08/07/1987
08/12/1987

EVT# ENG_POS ETIME SIGN_
234 2 NONE
423 2 NONE
426 1 NONE

721 NONE

80 2 NONE
457 2 NONE
614 2 12:58:00 NONE
459 1 NONE
623 1 10:40:00 MULT
428 1 NONE
429 1 NONE
458 1 MULT
458 2 MULT
655 2 18:41:00 NONE
430 12:52:00 NONE
589 2 17:45:00 NONE
357 1 NONE
663 1 NONE
690 1 12:12:00 MULT
690 2 12:12:00 MULT
667 2 16:20:00 NONE
460 NONE
590 1 6:35:00 MULT
595 1 7:09:00 MULT
647 1 21:00:00 NONE
627 1 20:17:00 MULT
627 2 20:17:00 muLT
664 2 7:08:00 NONE
425 2 NONE
684 1 9:30:00 NONE
657 MULT
665 2 13:00:00 NONE
672 1 19:55:00 MULT
596 1 10:50:00 NONE
681 2 11:15:00 NONE
660 1 20:05:00 MULT
591 1 20:00:00 MULT
592 1 20:38:00 NONE
622 2 NONE
687 1 15:30:00 NONE
363 1 NONE
364 2 KONE
694 2 10:00:00 NONE
662 1 7:48:00 MULT
608 1 10:40:00 NONE
677 2 1:25:00 NONE
609 2 9:12:00 NONE
674 1 18:35:00 muLt
676 2 4:60:00 NONE
682 1 10:07:00 NONE
671 2 NONE
427 1 NONE
628 2 7:50:00 NONE
629 2 17:38:00 NONE
431 NONE
692 1 NONE
432 18:39:00 NONE
632 2 7:35:00 NONE
685 1 16:54:00 NONE
426 2 NONE
615 2 15:20:00 NONE
606 2 18:20:00 MULT
605 1 11:40:00 NONE

612 2 9:00:00 NONE
321 1 NONE
635 1 13:20:00 NONE
619 2 19:30:00 NONE
658 2 14:16:00 MULT
624 1 169246:00 NONE
600 2 7:01:00 NONE
643 1 NONE
626 2 18:10:00 NONE
649 1 8:15:00 NONE
653 2 9:54:00 NONE
597 2 14:10:00 NONE

EVT

BIRDS

ENG
ENG

ENG-BIRDS
ENG-BIRDS

BIRDS
BIRDS

ENG-BIRDS
ENG-BIRDS

BIRDS

ENG

BIRDS -
BIRDS

BIRDS

BIRDS

BIRDS

BIRDS

AIRCRAFT POF

300
300

200

300
300
200
200
200
200
200
300
200
200
200
300
UNK
300
300
300
200
200
200
200
200
200
200
UNK
200
200
200
200
200
200
200
300
300
UNK
300
200
200
200
UNK
200
200
200
200
200
200
200
200
200
200
200
200
200
300

TAKEOFF
TAKEOFF
LANDING
UNKNOWN
UNKNOWN
CLIMB
LANDING
TAKEOFF
TAKEOFF
TAKEOFF
TAKEOFF
TAKEOFF
TAKEOFF
CLIMB
TAKEOFF
LANDING
UNKNOWN
TAKEOFF
TAKEOFF
TAKEQFF
UNKNOWN
TAKEQFF
LANDING
TAKEOFF
LANDING
CLIMB
CLIMB
CLIMB
TAKEOFf
TAKEOFF
TAKEOFF
LANDING
TAKEOFF
TAKEOFF
TAKEOFF
LANDING
LANDING
LANDING
UNKNOWN
APPROACH
UNKNOWN
UNKNOWN
LANDING
LANDING
LANDING
TAX1
TAKEOFF
TAKEOFF
CLIMB
CLIMB
LANDING
CLIMB
LANDING
TAKEOFF
UNKNOWN
UNKNOWN
APPROACH
TAKEOFF
TAKEOFF
TAKEOFF
LANDING
TAKEOFF
TAKEOFF
CRUISE
TAKEOFF
TAKEOFF
LANDING
LANDING
LANDING
LANDING
LANDING
LANDING
TAKEOFF
CLIMB
TAKEOFF

ALTITUDE

1000

OO0O0OoO (o=l o))

OO0 O

700
700
6000

200

200

150
12

3000
500

50
10

SPEED

210
110
120

140

140
140

140

160
160

140
140
100

175

136

80

125
120
12

110
140
230
170

135
135

130
130

125
100
50

130
140

135
128
100
123

130
140
130

FL_RULES LT_CONDS WEATHER

IFR

VFR

VFR

VER
VFR

DAY
DAY
DAY

DAY
DAY

NIGHY

OVERCAST

cLoupY

OVERCAST

OVERCAST

OVERCAST
CLEAR
RAIN

PARTLY CLOUD

PARTLY CLOUD
PARTLY CLOUD
CLouUDY

cLouoy
CLouDY
CLEAR
CLEAR
CLEAR
cLouoy
CLOUDY
CLEAR
CLEAR
cLoupy

CLOUDY
CLEAR

CLEAR

CLEAR

RAIN
CLEAR
CLouDY

cLouny
cLoupy
CLEAR
cLoupy
CLEAR
CLEAR
cLoupy
OVERCAST

CLEAR
CLEAR

cLouoY
OVERCAST

CLEAR
cLouDY
CLEAR

cLoupY
RAIN
cLoupY
OVERCAST
CLEAR

CLouDY
RAIN
cLouDY
OVERCAST

CREW_AC

NONE

NONE
AT8
ATB |

ATB

NONE

NONE
NONE
NONE

NONE
NONE
NONE
ATS8
AT8
ATB
ATO
NONE
OTHER
NONE
NONE
NONE
NONE
NONE
NONE
NOKE
NONE
NONE

NONE
NONE
NONE
NONE
NONE

NONE
NONE
OTHER
ATB
NONE

ATO
NONE
ATO
NONE
NONE
ATO
AT8
ATO
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
ATB
ATO



FL_RULES

LT_CONDS

WEATHER

- ——

IFR

VFR

VFR

VFR
VFR

VFR

DAY
DAY
DAY

DAY
DAY

NIGHT

OVERCAST

cLoupY

OVERCAST

OVERCAST

OVERCAST
CLEAR
RAIN

PARTLY CLOUD

PARTLY CLOUD
PARTLY CLOUD
CLouoY

cLouoy
cLoudyY
CLEAR
CLEAR
CLEAR
CcLoupY
cLouoy
CLEAR
CLEAR
cLouDY

cLoupY
CLEAR

CLEAR

CLEAR

RAIN
CLEAR
CLOUDY

CLoupY
cLoupy
CLEAR
CcLouDY
CLEAR
CLEAR
cLoupy
OVERCAST

CLEAR
CLEAR

cLounY
OVERCAST

CLEAR
cLoupy
CLEAR

cLouoy
RAIN
cLoupy
OVERCAST
CLEAR

cLoupy
RAIN
CLouoY
OVERCAST

CREW_AC

NOKE

NONE
ATB
ATB |

ATB

NONE

NONE
NONE
NONE

NONE
NONE
NONE
ATB
ATB
AT8
ATO
NONE
OTHER
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE

NONE
NONE
NONE
NONE
NONE

NONE
NONE
OTHER
ATB
NONE

ATO
NONE
ATO
NONE
NONE
ATO
ATB
ATO
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
ATB
ATO

CREW_AL BIRD_SEE

NO
NO
NO

YES

YES
YES
NO

NO
NO

NO
NO
YES
NO
NO
NO

NO

NO
YES
NO
NO
NO

NO

NO

NO

NO
YES
NO

YES
NO

NO

NO
NO
NO

NO.
FLOCK
ONE

NO

FLOCK
FLOCK

SEVERAL

NO
FLOCK
SEVERAL

ONE

SEVERAL
SEVERAL

ONE

ONE

SEVERAL
SEVERAL
ONE
SEVERAL
SEVERAL
FLOCK

ONE

ONE
SEVERAL

ONE
ONE

ONE
SEVERAL
FLOCK

ONE
SEVERAL
SEVERAL
ONE
SEVERAL

FLOCK
ONE

BIRD_NAM

GULL*
GULL*
DOVE*

GULL*
GULL*

GULL*
HAWK*

KITE*
KITE*
KITE*
GULL*

TRUE SPARROW*
HAWK*

SPARROW*

AUSTRALIAN COURSER
GULL*

VULTURE™
GULL*

SWALLOW*
GULL*

RED TAI*
GULL*
PARTRIDGE*

KITE*

KILLDEER
GULL*

HAWK*
PIGEON*

KITE*
LAPWING*

BIRD_SPE #_BIRDS WT_0Z_1 CTY_PRS AJRPORT

10N9

5N33

* s

. s e ¥ oy =

-

P

* %

e

—-—_ .

——

2.

2.5

MAN-CDG MAN
XUS
POX

-CHC XFO
CHC
SFO
LCA
0GG
FRA
SJC
SJC
MDW
MDW
EINN
HAM
ASCB
XFO
OPRN
PIE
PIE
LPFU
PIE
ABCG
ABTL
VABO
BNJ
BNJ
OPLA
XUS
LHR
HKNA
FAO
182
ABTL
BHX
EHAM
ADDN
ASSY
XfFO
EGRX
XFO
XFO
TRV
CHC
YOW
VTBD
CYxs
LERS
LEPA
GLA
LEMD
DAY
EDBT
LGSX
TNG
XFO
MUcC
AMD
LN
EWR
KRP
YCG
YYe
XFO
XFO
ATQ
LFBT
LMML
EOUO
LOWS
PAY
mIC
viz
LKO
LOWL

LOCALE
MANCHESTER, El
MIDWAY AIRPOR
PORTLAND, ORE
CKRISTCHURCH,
CHRISTCHURCH
SAN FRANCISCO
LARNACA, CYPRI
KAHULUY, MAUT
FRANKFURT, GEI
SAN JOSE, CA
SAN JOSE, CA
MIDWAY, ILL
MIDWAY, ILL
SHANWICK, IRE
HAMBURG, GERM,
CANBERRA, AUS
ARGENT INA
CHAKLALA, PAK
CLEARWATER, F
CLEARWATER, F
FUNCKAL, MADE
ST PETERSBURG
COOLANGATTA,
TOWNSVILLE, Al
VADODARA, IND
BONN, GERMANY
BONN, GERMANY
LAHORE, PAKIS

LONDON - HEATHRI
JOMO KENYATTA
FARD, PORTUGA
1B1ZA, SPAIN
TOWNSVILLE, A
BIRMINGHAM, E
SCKIPOL, NETH
DARWIN, AUSTR
KINGSFORD, AU
FRANCE

EAST MIDLANDS
ENGLAND

TRIVANDRUM, i
CHRISTCHURCH,
OTTAWA, CANAD
BANGKOK, THAI
PRINCE GEORGE
REUS, SPAIN
PALMA DE MALL
GLASGOW, SCOT
BARAJAS, SPA[
DAYTON, O
TEGEL, W. BER
SKIATHOS, GRE
TANGER, MOROC

MUNICH, GERMA
AHMEDABAD, IN
LONDON-LUTON,
NEW YORK, NY-
KASTRUP, DENM
CASTLEGAR, CA
CALGARY, ALTA
NPEARSON INTL

AMRITSAR, IND
OSSUN- LOURDES
LUGA, MALTA

GUTERSLOH, GE
SALZBURG, AUS
PATNA, INDIA

MUNICH, GERMA
VISAKHAPATNAM
LUCKNOW, INDI
LINZ, AUSTRIA



IRD_SPE #_BIRDS WT_0Z2_1 CTY_PRS AIRPORT LOCALE US_INCID ENGINE  DASH DMG_COOE SEVERITY  POW_LOSS MAX_VIBE THROTTLE
MAN-CDG MAN MANCHESTER, ENGLAND NO JT8D 15 A,C 3
Xus MIDWAY AIRPORT YES J180 15
PDX PORTLAND, ORE YES J180
AL 1 2. -CHC XFO CHRISTCHURCH, NEW ZEALAND NO J780 15 NONE NONE
AL CHC CHRISTCHURCH, NEW ZEALAND NO J18D 15
1 SFO SAN FRANCISCO, CA YES CFMS6 3 AD 2
1 LCA LARNACA, CYPRUS NO CFM56 3
i 1 0GG KAHULUI, MAUI, HAWAIE YES J180 A, K 1
- FRA FRANKFURT, GERMANY NO CFMS6 3
SJC SAN JOSE, CA YES J180 9 AK 1
SJC SAN JOSE, CA YES J780 9
1 MDW MIDWAY, ILL YES J780 15 A 4
1 MDW MIDWAY, ILL YES J180 15 A 4
EINN SHANWICK, [RELAND NO J180
HAM HAMBURG, GERMANY NO CFM56 3
1 ASCB CANBERRA, AUSTRALIA NO CFM56 3 A,Q 4
XFO ARGENTINA NO JT180 9A AC 3
4 1 OPRN CHAKLALA, PAKISTAN NO JT780 A,0Q 4
* 313 CLEARWATER, FL YES J180
. PIE CLEARWATER, FL YES JT8D
)qu 1 LPFU FUNCHAL, MADEIRA, PORTUGAL NO J780
1 PIE ST PETERSBURG, FL YES
1A . ABCG COOLANGATTA, AUSTRALIA NO CFMS6 3
1A N ABTL TOWNSVILLE, AUSTRALIA NO CFMS6 3
. VABO VADODARA, INDIA NO JT80
- BNJ BONN, GERMANY NO J180 A,Q 4
. 8NJ BONN, GERMANY NO J180 A,Q 4
1 OPLA LAHORE, PAKISTAN NO J180
XUS YES JT180
;LAA 1 LHR LONDON-HEATHROW, ENGLAND  NO CFMS56 3
\ . HKNA JOMO KENYATTA, KENYA NO J780
1 FAQ FARO, PORTUGAL NO J780
182 1BI12A, SPAIN NO JT80
LA 1 ABTL TOWNSVILLE, AUSTRALIA NO CFMS6 3
1 BHX BIRMINGHAM, ENGLAND NO UNK
5 * EHAM SCHIPOL, NETHERLANDS NO CFM56 3
N9 * 2.5 ADDN DARWIN, AUSTRALIA NO CFM56 3
A ASSY KINGSFORD, AUSTRALIA NO CFMS6 3
1 XFO FRANCE NO J180
AND EGNX EAST MIDLANDS, ENGLAND NO J78D
1 XFO ENGLAND NO JT80 154 AC 3
XFO NG J180 15 A,C 3
TRV TRIVANDRUM, INDIA NO 4780 A,Q 4
“ALA * CHC CHRISTCKURCH, NEW ZEALAND NO J180
1 YOW OTTAWA, CANADA NO JT180
1 VTBD BANGKOK, THAILAND NO UNK
Sa 1 cYXs PRINCE GEORGE, CANADA NO J18o
* LERS REUS, SPAIN NO J780 A,Q 4
SPAL LEPA PALMA DE MALLORCA, SPAIN NO J180
GLA GLASGOW, SCOTLAND NO J18D
1 LEMD BARAJAS, SPAIN NO J180
DAY DAYTON, O YES JT80
RM . 1 EDBT TEGEL, W. BERLIN, GERMANY NO J180
1 LGSK SKIATHOS, GREECE NO CFMS6 3
TNG TANGER, MOROCCO NO CFMS6 3
1 XFO NO UNK
MuC MUNICH, GERMANY NO CFM56 3 A 4
1 AMD ANMEDABAD, INDIA NO J180
D LTN LONDON-LUTON, ENGLAND NO JT180
§ EWR NEW YORK, NY-NEWARK YES J18D 9A A 4 YES
1 KRP KASTRUP, DENMARK NO UNK
th} . 3 YCG CASTLEGAR, CANADA NO J180
A 1 YYC CALGARY, ALTA, CANADA NO | JT8D
A 1 XFO NPEARSON INTL, CANADA NO JT8D
XFO NO J780 A,GH 2
ATO AMRITSAR, INDIA NO JT180 AH,Q 3
‘£ 1 LFBT OSSUN-LOURDES, FRANCE NO JT8D
. LMML LUGA, MALTA NO J180
1 £DUO GUTERSLOH, GERMANY NO J180
1 Lows SALZBURG, AUSTRIA NO JT180
PAT PATNA, INDIA NO J180
1 mMuC MUNICH, GERMANY NO JT18D
\ 1 V12 VISAKHAPATNAM, INDIA NO J180
LKO LUCKNOW, INDIA NO JT8D A,Q
1 LOML LINZ, AUSTRIA NO CFMS6 3
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S_INCID ENGINE

LR
e
=
8

—~—
mom
[ 7 R
[y
- —
g8

O000O0OMOO0OO0OOO0O

JT8D
JT80
JT8D

0
0
f J180
J180
S J180
J180
CFM56
CFM56
UNK
CFM56
J180
J180
5 J180

UNK
J180
J780
J180
J180
J180
J180
J180
JT80
4780
JT180
J180
J180
J180
CFM56

DASH

CCOC PS4 CRACK

15

15
15

3
3

-
waoou

A

[(VRV ]

(VAV RV ] w

15A
15

w W

9A

3

DMG_COOE

> > >
[~ NN~

» 3
00

A.Q

SEVERITY

LNV R} &~

&~ e

LNV RV

W

POW_LOSS

NONE

YES

MAX_VIBE THROTTLE IFSD

NONE

NO
NO

REMARKS

PM EVENT
MEDIUM BIRD
AM EVENT

COMPRESSOR SECTION BLADE DAMAGE
LOUD BANG HEARD

PM EVENT

PM EVENT, EXTENSIVE INLET DAMAGE

MEDIUM BIRD, MINOR DAMAGE

4 FAN BLADES DANAGED
LARGE BIRD

LARGE BIRD

MEOIUM BIRD

PM EVENT

SMALL BIRD

LARGE BIRD

SMALL BIRD

MEDIUM BIRD, MINOR DAMAGE
MEDIUM BIRD, MINOR DAMAGE
SMALL BIRD

SMALL BIRD
MEDIUM BIRD
SMALL BIRD
SMALL BIRD

SMALL BIRD
SMALL BIRD
SMALL BIRD
MEDIUM BIRD
MEDIUM BIRD

3 FAN BLADES DAMAGED

SUBSTANTIAL DAMAGE
MEDIUM BIRD
SMALL BIRD

SMALL BIRD
SUBSTANTIAL DAMAGE, ENGINE CHANGED

LARGE BIRD
SMALL BIRD
LARGE BIRD

MEDIUM B1RD
MEDIUM BIRD

FAN BLADE DAMAGE
MEDIUM BIRD
SMALL BIRD
MEDIUM BIRD

EPR SYMPTOM
SMALL BIRD, SUBSTANTIAL DAMAGE
LARGE 8IRD
MEDIUM BIRD
MEDIUM BIRD
SMALL BIRD
MEDIUM BIRD
MEDIUM BIRD
SMALL BIRD

MEDIUM BIRD




DATA SOURCE: QTHER

EDATE EVT# ENG_POS ETIME SIGN_EVT AIRCRAFT POF ALTITUDE SPEED FL_RULES LT_CONDS WEATHER CREW_AC CREW_
08/12/1987 693 2 NONE 200 NONE

08/14/1987 645 2 10:00:00 NONE 200 LANDING 0 100 CLEAR NONE NO
08/15/1987 433 9:00:00 NONE 300 LANDING 20 135

08/15/1987 659 2 17:50:00 NONE 200 LANDING 0 100 CLEAR NONE

08/18/1987 625 2 7:38:00 MULT BIRDS UNK LANDING 0 100 OVERCAST RAIN OTHER NO
08/18/1987 679 1 6:18:00 NONE | 200 TAKEOFF 0 150 CLEAR NONE

08/19/1987 640 2 15:17:00 NONE 200 TAKEOFF 090 cLOouDY ATO

08/22/1987 633 2 8:15:00 NONE 200 TAKEOFF 0 60 ATO NO
08/22/1987 650 1 13:05:00 NONE 200 APPROACH 1500 170 CLEAR NONE NO
08/23/1987 680 1 12:00:00 MULT BIRDS 200 LAND ING 0 100 CLEAR NONE NO
08/26/1987 451 NONE 200 TAKEOFF 0 +v1. NIGHT CLEAR ATO NO
08/27/1987 666 1 6:20:00 MULT BIRDS 200 TAKEQFF 0 135 CLEAR NONE

08/27/1987 689 1 20:00:00 NONE 200 UNKNOWN NONE

08/28/1987 325 1 NONE 200 TAKEQFF ATO

08/28/1987 607 1 20:00:00 NONE 200 TAKEQFF 0

08/29/1987 598 1 14:10:00 MULT BIRDS UNK LANDING 0115 OVERCAST OTHER NO
08/29/1987 620 1 18:00:00 NONE 200 TAKEOFF 0 CLEAR NONE NO
08/31/1987 669 1 15:23:00 NONE 200 TAKEOFF 0120 CLEAR ATO NO
09/01/1987 327 1 NONE 200 TAKEOFF 100

0970171987 603 1 22:15:00 NONE UNK UNKNOWN 0 100 CLEAR NONE NG
09/01/1987 604 1 11:05:00 NONE 200 TAKEOFF 0 140 CLEAR NONE NO
09/02/1987 328 1 NONE 200 LANDING

09/03/1987 375 1 NONE 200 UNKNOWN .

09/064/1987 593 2 9:00:00 NONE 300 TAKEOFF 0 140 cLOuDY NONE

09/04/1987 672 2 19:55:00 MULT ENG 200 TAKEOFF 0 100 CLEAR " NONE

09/04/1987 696 1 MULT ENG-BIRDS 200 TAKEOFF 090 CLEAR NONE NO
09/04/1987 696 2 MULT ENG-BIRDS 200 TAKEOFF 0 %0 CLEAR NONE NO
09/05/1987 618 1 10:39:00 NONE 300 LANDING 0 100 CLEAR NONE NO
09/06/1987 599 2 11:20:00 NONE 300 LANDING 0 80 OVERCAST RAIN NONE NO
09/08/1987 449 2 NONE 200 LANDING 35 130 VFR DAY CLEAR NO
0970971987 330 2 NONE 200 TAKEOFF 140 . ATB

0971071987 434 6:25:00 NONE 300 TAKEOFF 0 100

09/16/1987 644 1 7:55:00 NONE 200 TAKEOFF 0 100 CLOUDY ATO NO
09/17/1987 331 2 NONE 200 LANDING 40

09/18/1987 631 1 6:30:00 NONE 200 LANDING 070 CLEAR NONE NO
0972071987 3321 NONE 200 TAKEOFF 140 ATO

0972171987 621 1 9:55:00 NONE UNK TAKEOFF 0 140 CLEAR NONE

0972171987 673 2 13:40:00 NONE 200 TAKEOFF 0 140 cLouDY NONE

09/22/1987 668 1 10:57:00 NONE 200 TAKEOFF 0 150 CLEAR NONE NO
09/23/1987 450 2 NONE 200 TAKEOFF 80 VER DAY PARTLY CLOUD ATO NO
1070171987 613 1 19:35:00 NONE 200 CRUISE ATB

10/04/1987 630 1 8:55:00 NONE 200 TAKEOFF 10 140 CLEAR NONE NO
10/04/1987 686 2 19:10:00 NONE UNK TAKEQFF 75 CLOUDY NONE

10/07/1987 654 1 11:43:00 NONE 200 LANDING 0 cLouDY NONE NO
1071071987 448 NONE UNKNOWN

1071171987 601 1 NONE 300 APPROACH 100 140 CLEAR NONE NO
1071171987 616 3 16:11:00 NONE 100 TAKEOFF ] ATB NO
10/11/1987 634 2 8:08:00 NONE 200 TAKEOFF 0 136 CLEAR NONE NO
1071171987 683 2 9:30:00 NONE 200 PARKED 0 CLEAR NONE

10/13/1987 648 1 12:00:00 NONE 200 TAKEOFF 0 60 NONE NO
1071971987 661 1 20:15:00 MULT BIRDS 300 LANDING 0 NONE

10/25/1987 339 2 NONE 200 TAKEOFF ATO

10/28/1987 435 NOKE 300 UNKNOWN

10/29/1987 594 1 7:00:00 NONE 300 TAKEQFF 0 130 cLouDY NONE

10/29/1987 636 2 NONE 200 TAKEQFf 0 140 CLEAR NONE NO
1073171987 675 2 18:13:00 NONE 200 LANDING 200 125 cLouDY NONE

1170471987 422 1 MULT BIRDS 200 TAKEQFF 100 ATO

11/08/1987 610 2 6:06:00 NONE 200 LANDING 275 NONE YES
1170871987 642 1 8:10:00 NONE 200 LANDING -0 128 CLEAR NONE NO
11/08/1987 652 2 20:10:00 NONE 200 UNKNOWN 120 CLEAR NONE NO
11/09/1987 611 2 22:22:00 MULT BIRDS 200 LANDING 250 130 CLEAR YES
1171071987 452 2 NONE LANDING 0

1171171987 617 2 NONE 100 TAKEOFF 0 OTHER NO
11/16/1987 436 9:52:00 NONE 300 cLIMB

11/16/1987 437 14:45:00 NONE 300 CRUISE

11/20/1987 695 1 18:00:00 NONE 200 TAKEOFF 0 120 cLoudy NONE NO
11/22/1987 637 1 19:25:00 NONE 200 TAKEOFF 0 100 CLEAR ATO NO
11/2371987 421 1 MULT ENG 300 TAKEOFF AT8

1172371987 421 2 MULT ENG 300 TAKEOF F AT8

11/26/1987 646 2 14:30:00 NONE 200 TAKEQFF 10 138 . CLEAR ATB NO
11/26/1987 342 2 NONE 200 TAKEQFF

11/26/1987 453 1 MULT ENG-BIRDS 200 TAKEQFF 0 120 VFR DAY PARTLY CLOUD NO
11/26/1987 453 2 MULT ENG-BIRDS 200 TAKEOFF 0120 VFR DAY PARTLY CLOUD NO
1172671987 454 2 NONE 200 TAKEOFF 0 120 VFR DAY PARTLY CLOUD ATO NO
1172671987 656 1 11:05:00 MULT BIRDS 200 TAKEOFF 0 162 RAIN NONE
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Qoo o

VFR

VFR

FR
VFR
VFR

OVERCAST

NIGHT

OVERCAST
DAY

DAY

OAY
DAY
DAY

CLEAR

CLEAR
RAIN
CLEAR
cLouoy

CLEAR
CLEAR
CLEAR
CLEAR

OVERCAST
CLEAR
CLEAR

CLEAR
CLEAR

cLoupy
CLEAR
CLEAR
CLEAR
CLEAR
RAIN
CLEAR

CLOUDY
CLEAR

CLEAR
LLOUDY
CLEAR
PARTLY CLOUD

CLEAR
cLouoY
CLouDY

CLEAR

CLEAR
CLEAR

cLouoy
CLEAR
CLOUDY

CLEAR
CLEAR
CLEAR

cLouny
CLEAR

CLEAR

PARTLY CLOUD
PARTLY CLOUD
PARTLY CLOUD
RAIN

CREW_AC

OTHER
NONE
ATO

NONE
NONE

NONE
NONE
NONE
NONE
NONE
NONE

ATB
ATO

NONE
ATO

NONE
NONE
NONE
ATO

ATB

NONE
NONE
NONE

NONE
ATB

NONE
NONE
NONE
NONE
ATO

NONE
NONE
NONE
ATO

NONE
NONE
NONE

OTHER

NONE
ATO
ATB
ATB
ATB

ATO
NONE

CREW_AL BIRD_SEE BIRD_NAM

NO

NO
NO
NO
NO

NO
NC
NO

NO
NO

NO
NO
NO
NO
NO
NO

NO

NO
NO

NO
NO
NO
NO
NO

NO

NO

YES
NO
NO
YES

NO
NO
NO
NO
NO

NO
NO

SEVERAL
ONE

ONE
FLOCK
SEVERAL

ONE
SEVERAL
FLOCK
NO
SEVERAL

SEVERAL
SEVERAL

FLOCK
ONE

ONE

FLOCK
FLOCK
SEVERAL
SEVERAL
FLOCK

SEVERAL

SEVERAL

FLOCK
SEVERAL

NO

ONE

ONE
SEVERAL

ONE

ONE

ONE

ONE
SEVERAL
FLOCK

ONE
ONE
SEVERAL

ONE

SEVERAL

FLOCK
FLOEK
FLOCK
SEVERAL

FALCON*
HAWK*
GULL*

VULTURE*
COMMON LAPWING

COMMON SNIPE
SWALLOW*
EURASIAN KESTREL

PIGEON*

GULL*
GULL*

BUZZARD OR FALCON*

KITE*
GULL*

SWIFT*
DOVE*
DOVE™*

LAPWING*
GULL*

COMMON BU2ZARD

SPARROW*

AUSTRALTAN BELL MAGPIE

VULTURE*
owL*

GOOSE*
KITE®

GOOSE*
COMMON SKYLARK

KITE*

DOVE*
DOVE*

GuULL*

5N1

6N&7
5K27

3K180

2327

17272

- —-—

—_— ks

- ok ok —d b b

-

-

- -

7.7

32.

MZG-KHH

BIRD_SPE #_BIRDS WT_0Z_1 CTY_PRS AIRPORT

LOCALE

RANCHI, INDIA
TANGIER, MOROCC
BOUKHALF, MOROC
HAMBURG, GERMAN
MUGLA, TURKEY
JORHAT, INDIA
AHMEDABAD, IND!
DELHI, INDIA
MOSCOW- SHEREME T
LEXINGTON, KY
FARD, PORTUGAL
NEW CASTLE, ENG
PORTO, PORTUGAL
FT ST JOHN, CAN
LINZ, AUSTRIA
OSSUN - LOURDES
J.G.STRIJDOM, §
FUNCHAL, PORTUC
QOSTENDE, BELGI
BRUNE! INTL, BR
KAONSIUNG, TAIW
ENGLAND
MELBOURNE, AUST
IBIZA, SPAIN

ET SMITH, CANAC
FT SMITH, CANAC
CONTE D'AZUR, F
LINZ, AUSTRIA
NORFOLK, VA
PARIS-ORLY, FRA
FRANKFURT, GERW
PATNA, INDIA
PRUDHOE BAY, AL
AGRA, INDIA
BRUSSELS, BELG!
OSSUN - LOURDES,
1B1ZA, SPAIN
D.F.MALAN, S. £
BALTIMORE, MD
NPEARSON [NTC,
HONG KONG, HONC
TEES-SIDE, ENGL
CORK, IRELAND
BIRMINGHAM, ALZ
WIEN- SCHWECHAT,
BLAGNAC, FRANCE
AHMEDABAD, INDI
GLASGOW, SCOTLS
VADODARA, INDIJ
SCRIPOL, NETHEF
AUSTIN, TEX
GERMANY
ROCKHAMPTON, AL
BANGALORE, IND!
REUS, SPAIN
LOS ANGELES, C
VANCOUVER, CAN
MANGALORE, [ND
HYDERABAD, IND
VANCOUVER, CAN
SAN FRANC1SCO/!
BLAGNAC, FRANC
MUNICH, GERMAN
HAMBURG, GERMA
PRINCE CHARLES
BOMBAY, INDIA
DAYTON, O
DAYTON, O
SRINAGAR, INOI
ISHIGAK], JAPA
LINUE, KAUAL,
LINUE, KAUAL,
LINUE, KAUAT,
BORGO PANIGALE



BIRD_SPE #_BIRDS WT_02_1 CTY_PRS AIRPORT LOCALE US_INCID ENGINE  DASH OMG_COOE SEVERITY  POW_LOSS MAX_V18

1 XFO NO J180 AQ &
) 1 VERC RANCHI, INDIA NO JT80
! NG TANGIER, MOROCCO NO CFMS6 3
’ 1 GMTT BOUKnALF, MOROCCO NO J180 A0 4
. HAM HAMBURG, GERMANY NO UNK
L¥BS MUGLA, TURKEY NO JT80
' JRH JORHAT, INDIA NO JT80
, AMD AHMEDABAD, INDIA NO JT80
; ' OEL DELHI, INDIA NO J180
de 5N1 * 7.7 Svo MOSCOW- SHEREMETYE, USSR NO J180
} LEX LEXINGTON, XY YES J180
. FAO FARD, PORTUGAL NO JT180
NCL NEW CASTLE, ENGLAND NO JT80
oPo PORTO, PORTUGAL NO J180
6NLT 1 4. YXJ FT ST JOHN, CANADA No 4180 A,Q 4
, . LOWL LINZ, AUSTRIA NO UNK
TREL 5K27 1 7. LFBY OSSUN- LOURDES NO JT80
( 1 FAWH J.G.STRIJDOM, S. AFRICA NO JT8D
FNC FUNCHAL, PORTUGAL NO J18D
1 EBOS OOSTENDE, BELGIUM NO UNK
5 1 wass BRUNEI INTL, BRUNEI DARUS NO J180 15
1 M2G-KHH KHH KAOHSIUNG, TAIWAN NO JT80 AH 3
XFO ENGLAND NO JT8D 9A AC 3
AMML MELBOURNE, AUSTRALIA NO CFM56 3
182 IBIZA, SPAIN NO J780
. YSM FT SMITH, CANADA NO JT180
» YSM FT SMITH, CANADA NO JT80
1 LFMN CONTE D'AZUR, FRANCE NO CFMS6 3
1 LOWL LINZ, AUSTRIA NO CFM56 3
ORF NORFOLK, VA YES JT80 15
ORY PARIS-ORLY, FRANCE NO J180 COMPRESSOR
LCON® FRA FRANKFURT, GERMANY NO CFMS6 3
1 PAT PATNA, INDIA NO JT8D
scc PRUDHOE BAY, ALASKA YES JT180
1 VIAG AGRA, INDIA NO JT80
BRU BRUSSELS, BELGIUM NO J180 COMPRESSOR
1 LFBY OSSUN-LOURDES, FRANCE NO UNK
1 182 1812A, SPAIN NO J180
1 FACT D.F.MALAN, S. AFRICA NO J18D
1 BW! BALTIMORE, MD YES J180
A 1 XFO NPEARSON INTL, CANADA NO JT80
1 HKG HONG KONG, HONG KONG NO J18D
1 EGNV TEES-SIDE, ENGLAND NO
1 EICK CORK, IRELAND NO JT80
BHM BIRMINGHAM, ALA YES . A,B 3
2 1 LOWW WIEN-SCHWECHAT, AUSTRIA NO CFMS6 3
D 3K180 1 32. LFBO BLAGNAC, FRANCE NO J180
1 AMD AHMEDABAD, INDIA NO JT80
! GLA GLASGOW, SCOTLAND NO T80
1 VABO VADODARA, INDIA NO J180
. EHAM SCHIPOL, NETHERLANDS NO CFMS6 3 A 4
AUS AUSTIN, TEX YES J180 COMPRESSOR
DEY GERMANY NO CFM56 3
1~ MAGPIE 2327 1 1. ABRK ROCKHAMPTON, AUSTRALIA NO CFMS56 3
' BLR BANGALORE, INDIA NO J180
1 LERS REUS, SPAIN NO JT80
. LAX LOS ANGELES, CA YES JT8D 15
R " YWR VANCOUVER, CANADA NO J180 A “
1 MAL MANGALORE, INDIA NO J180
VOHY HYDERABAD, INDIA NO J180D
) . YVR VANCOUVER, CANADA NO J780 A “
o SFO SAN FRANCISCO/OAKLAND, CA YES
« 17272 1 1.5 LFBO SLAGNAC, FRANCE NO J180
H muC MUNICH, GERMANY NO CFMS6 3 A 4
: HAM HAMBURG, GERMANY NO CFMS56 3 A 4
‘A} 1 FVCP PRINCE CHARLES, ZIMBABWE NO JT80
\ 1 BOM BOMBAY, INDIA NO J180 A 4
1 DAY DAYTON, O YES CFMS6 3 AD 2
1 DAY DAYTON, O YES CFM56
SXR SRINAGAR, INDIA NO J180
156 ISHIGAKI, JAPAN NO JT80 AC 3
1 LIK LINUE, KAUAL, WAWAIL{ YES J180 oA
1 2 LI LINUE, KAUAT, HAWAII YES J180 A
. 1 LiN LINUE, KAUAT, NAWA!! YES J180 oA
v . LIPE BORGO PANIGALE, ITALY NO JT80 A -
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i_INCID ENGINE  DASH OMG_CO0E SEVERITY  POW_LOSS MAX_VIBE THROTTLE 1FSD REMARKS

) J180 AQ 4
| J160 SMALL BIRD
) CFM56 3 :
) J180 AQ 4
' UNK MEDIUM BIRD
| J18D
) J180 MEDIUM BIRD
) J180 MEDIUM BIRD
| 118 LARGE 8IRD
) 4180 MEDIUM BIRD
S e PM EVENT, LOUD ENGINE NOISE
) J18D
) JT80
) J180
) J180 A,Q 4 SMALL BIRD, MINOR DAMAGE
» UNK SMALL BIRD
) JT80 MEDIUM BIRD
) J180 MEDIUM BIRD
3180
UNK MEDIUM BIRD
J180 15 SMALL BIRD
4180 ALK 3 3 FAN BLADES SHINGLED
JT80 9 AC 3
cFMsS6 3 MEDIUM BIRD -
JT80 SMALL BIRD
J180 SMALL BIRD
JT80 SMALL BIRD
CFMS6 3 SMALL BIRD
CFMS6 3 LARGE BIRD
3 J180 15 AM EVENT
J180 COMPRE SSOR ODOR
CFMS6 3
J180 SMALL BIRD
S J780
JT80 SMALL BIRD
J180 COMPRESSOR
UNK MEDIUM BIRD
JT80 SMALL BIRD
4780 SMALL BIRD
s 3180 AM EVENT
J180
4180 SMALL BIRD
: MEDIUM BIRD
JT8D LARGE BIRD
s ] A8 3 FOUND DURING GROUND INSPECTION
CFMS6 3 SMALL BIRD
J180 LARGE BIRD
l J180 MEDIUM BIRD
J180
J180 SMALL BIRD
CFM56 3 A 4 3 FAN BLADES DAMAGED
3 J180 COMPRE SSOR
CFMS6 3
CFMS6 3 : MEDIUM 81RD
JT8D MEDIUM BIRD
JT80
J180 15
F J180 A “ LARGE BIRD, MINOR DAMAGE
J180 MEDIUM BIRD
4180 SMALL BIRD
J180 A 4 YES MINOR DAMAGE, LARGE BIRD
3
4780 SMALL BIRD
CFMS6 3 A 4
CFMSs 3 A 4
J180 SMALL BIRD
4180 A 4 SMALL BIRD
CFMS6 3 A.0 2 REPLACED FOUR PAIRS OF FAN BLADES
CFMSo 3
4180 SMALL BIRD
J180 A, 0 3
J180 o PM EVENT
J180 N PN EVENT
J180 oA AM EVENT, SMALL BIRD
180 A - MEOIUM BIRD, MINOR DAMAGE

B-13
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DATA SOURCE: OTHER

EDATE

11/27/1987
12/02/1987
12/04/1987
12/04/1987
12/08/1987
12/15/1987
12/15/1987
12/27/1987
12/28/1987
02/01/1988
0271171988
02/15/1988
02/18/1988
02/26/1988
0370771988
03/25/1988
0471271988
04/14/1988
06/15/1988
05/20/1988
06/04/1988
06/16/1988
06/25/1988
07/03/1988
07/2171988
07/27/1988
08/13/1988
08/15/1988
09/03/1988
09/17/1988
09/19/1988
09/24/1988
09/30/1988

EVT#

400
402

575

ENG_POS ETIME

2 19:32:00
2 16:37:00
2

1 12:05:00
1

1

1

2 8:22:00
1 16:35:00
2

1

2

1

1

1

1

2

2

2

2

2

1

1

1

2 7:13:00
2

1

1

1 13:00:00
1

2

SIGN_

NONE
NONE
NONE
MULT
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE

EVT

BIRDS

200
200
200
200
200
200
200
200
200
200
200
200
300
300
300
200
200
200
300
200
200
200
300

TAKEOEF 0 90
TAKEOFF 0 130
TAKEOFF 0123
APPROACH

UNKNOWN

TAKEOFF

TAKEQFF 0
TAKEOFF 070
LANDING on
LANDING

LAND ING

UNKNOWN

UNKNOWN

UNKNOWN

LAND ING

UNKNOWN

UNKNOWN

UNKNOWN

UNKNOWN

TAKEOFF 130
APPROACH 5 128
TAKEOFF

LANDING 0 70
LANDING 30 140
UNKNOWN

APPROACH 1500 180
TAKEOFF 0 120
CRUISE

UNKNOWN

TAKEOFF

TAKEOFF

TAKEOFF

UNKNOWN

VFR
VFR

VFR
VFR

VFR
VFR

IFR

DAY
DAY

EVENING
DAY

DAY

CLOUDY
CLEAR

CLEAR
CLEAR
OVERCAST

CLEAR
PARTLY CLOUC

RAIN

CREW_AC

ATB

ATB
ATB
NONE
ATB
ATB
ATS
NONE

NO
NO

NO

NO

NO

NO
NO

NO



FL_RULES LT_CONDS WEATHER

VFR
VFR

VFR
VFR

VFR
VFR

1FR

DAY
DAY

EVENING
DAY

DAY

cLoupy
CLEAR

CLEAR
CLEAR
OVERCAST

CLEAR
PARTLY CLOUC

RAIN

CREW_AC

ATB

AT
ATB
NONE
ATB
ATB
ATB
NONE

CREW_AL BIRD_SEE BIRD_NAM

NO
NO

NO
NO
NO

NO
NO

NO

ONE

NO
YES

YES
YES

NO

NO
ONE

NO

IBISE*

GULL*
HAWK*

PIGEON*

BIRD_SPE #_BIRDS WI_0Z_1 CTY_PRS

-CHC
-CHC

~CHC
-WLG

CLE-80S
-DEN
-1AD

DAY-SDF
-CLE

AJRPORT

BOM
GAU
156
LHR
XFO
ORY
0TTA
MAA
FAJS
GOT
buo
XFO
XFO
XFO
EWR
XFO
XFO
XFO
XFO
MDW
ROC
PTY
80S
DFW
Xus
BNA
XUs
XUS
xuUs
MDW
MDW
CRW
XuUs

LOCALE

BOMBAY, INDIA
GAUHATI, INDIA
ISHIGAKI, JAPAN
LONDON - HEATHROM, ENGL
CHANDIGARHK-DELHI, IND
PARIS-ORLY, FRANCE
CARTHAGE, TUNISIA
MADRAS, INDIA

JAN SMUTS, S. AFRICA
GOTHENBURG, SWEDEN
DUNEDIN, NEW 2EALAND
ENGLAND

CHRISTCHURCH, NEW 2EA
NEW YORK, NY-NEWARK
CHRISTCHURCH, NEW ZEA
CHRISTCHURCH, NEW ZEA
WELLINGTON, NEW ZEALA
ARGENTINA

MIDWAY, ILL
ROCHESTER,NY

PANAMA CITY, PANAMA
BOSTON, MASS
DALLAS/FT. WORTH, TEX
coL

NASHVILLE, TENN
SYRACUSE, NY

OH1O0

OHIO

CHICAGO, ILL-MIDWAY
MIDWAY, ILL

CHARLESTON, W. VA



BIRD_SPE #_BIRDS WT_CZ_1 CTY_PRS

1SG-0KA

-CHC
-CHC

-CHC
-WLG

CLE-BOS
-DEN
-TAD

DAY-SDF
-CLE

AIRPORT

LOCALE

US_INCID ENGINE

BOMBAY, INDIA
GAUHATI, INDIA

ISHIGAKI, JAPAN

LONDON- HEATHROW, ENGLAND
CHANDIGARH-DELHI, INDIA
PARIS-ORLY, FRANCE
CARTHAGE, TUNISIA
MADRAS, INDIA

JAN SMUTS, S. AFRICA
GOTHENBURG, SWEDEN
DUNEDIN, NEW ZEALAND
ENGLAND

CHRISTCHURCH, NEW ZEALAND
NEW YORK, NY-NEWARK
CHRISTCHURCH, NEW ZEALAND
CHRISTCHURCH, NEW 2EALAND
WELLINGTON, NEW ZEALAND
ARGENTINA

MIDWAY, ILL

ROCHESTER,NY

PANAMA CITY, PANAMA
BOSTON, MASS

DALLAS/FT. WORTH, TEX

coL

NASHVILLE, TENN

SYRACUSE, NY

OH10

OHIO

CHICAGO, ILL-MIDWAY
MIDWAY, ILL

CHARLESTON, W. VA

.f__v-_

DASH DMG_CODE SEVERITY  POW_LOSS MAX_VIBE T
A,K 1 HIGH

3
A 4 HIGH
A,G 2 COMPRESSOR HIGH
A 4

7 A,C 3

9A A,C 3

17

15A AH 3

9 AK 1

3

3

3

3 A 4

15 A 4

15A A,C 3

9A

3 A,C,K 1 NONE

B-14




NE DASH OMG_COOE SEVERITY POW_LOSS
AX 1

[ 3
A 4
A,G 2 COMPRESSOR
A 4

7 A,C 3

)

!

|

; 9A AC 3

) 17

! 15A AN 3

) 9 A K 1

6 3

1 2

6 3

)

)

)

36 3 A 4

) 15 A 4

] 15A A,C 3

) 9A

6 3 A,CK 1 NONE

B-14
——

MAX_VIBE THROTTLE IFSD

YES

NO
NO

NO
NO

REMARKS

DAMAGE TO COMPRESSOR BLADES
SMALL BIRD

SUNSTANTIAL FAN BLADE DAMAGE

6 FAN BLADES DAMAGED, ENGINE REMOVED
MEDIUM BIRD
LARGE BIRD

ODOR

AM EVENT

AM EVENT, MEDIUM BIRD, 1 BLADE SHINGLED
2 1ST STG COMPRESSOR BLADES DAMAGED
ODOR IN CABIN

MEDIUM BIRD

FOUND ON GRD INSPECTION, BLOOD ON COWL
SMALL BIRD

DAMAGE TO C2 FAN BLADES, REPLACED C2 ASS

HPC BLADES BEYOND MM LIMITS
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APPENDIX C
STATISTICAL HYPOTHESIS TESTING

Statistical analyses are based on an underlying probabilistic model of the
process that gave rise to the data. For example, to provide the basis for
comparing the weights of ingested birds in the United States and overseas, it is
necessary to hypothesize an underlying random distribution of bird weights.
Statistical analyses are somewhat more sophisticated than descriptive data
analyses and more care is required to ensure that the methods are appropriate for
data.

' Statistical analysis is basically formalized inductive reasoning.

Hypotheses about bird ingestion hazards are evaluated for consistency with the
data that have been collected. Statistical analysis provides the rules for
quantifying the level of consistency forming the basis for ohjective and unbiased
decisions. The process 1s known formally as statistical hypothesis testing and a
brief outline of the procedure is presented here.

The basis of a statistical hypothesis test is the hypothesis; which 1s a
formal statement about a relationship in the data. In comparing the weight
distributions of U. S. ingestions versus foreign ingestions, one hypothesis is
that there is no difference in the sizesof the birds ingested here versus those
ingested oversegs. 1f the data are found to be consistent with the hypothesis
it is accepted;igkherwise the hypothesisis rejected.

The rules for deciding whether to accept or reject the hypothesis are based
on the possible errors that could be made. A type I error refers to the
situation in which the hypothesis is true; however we reject the hypothesis,
Alternatively when we accept the hypothesis when it is not true we commit a tvpe
1T error.

The goal of the statistician is to minimize the likelihood of hoth types of
errors. Unfortunately the likelihood of a type I error 1is reciprocally linked to
the likelihood of a type Il error so that lowering the likelihood of a tvpe I
error will increase the likelihood of a type IT error. Since only one error can
be fully controlled it has become standard practice to control the likelihood of
a type T error; which is called the significance level of the test. The test
hypothesis 1s chosen so that it should be accepted unless there is strong
evidence that it 1is not true and the test is constructed to minimize the
likelihood of a type I1 error for the given significance level over a broad range
of alternatives. '

The mechancis of conducting a statistical hypothesis test are implemented by
calculating a test statistic. The test statistic is a function of the data that
is related to the test hypothesis. It is usually constructed so that small
values are consistent with the null hypothesis and large values are consistent
with the alternative hypothesis. The cutoff for accepting or rejecting the null
hypothesis is called the critical value and is & function of the desired
significance level.




Another aspect in evaluating the efficiency of a statistical test s its
ability to detect when the test hypothesis is false. This ability is called the
power of the test and is defined to be the probability of rejecting the test
hypothesis when it is false. Generally there are many alternatives to the test
hypothesis so that the power of the test 1s a function of the specific alternate
hypothesis,

A variation on the statistical hypothesis test is the calculation of a
confidence interval for a parameter such as the overall probability of ingestion
(POI). Since there is no specific hypothesis about the POI, a confidence
interval is used to describe the range of probabilities that are consistent with
the data. The confidence level associated with a confidence interval corresponds
to one minus the significance level of a hypothesis test and is a measure of the
likelihood that the true value of the parameter (in this case the POI) 1is
contained in the interval,
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